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Summary

This application note describes how to use the EtherCAT communication using the communication
evaluation unit of the LS| EC-1 series for industrial Ethernet communication.
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1. Overview

A sample software program (referred to as sample software hereinafter) showing usage examples of each
function is provided in the EC-1 series to promote software development.
This application note describes the EtherCAT® sample software configuration and the method of
communication with the TwinCAT® master.
For other peripheral drivers, see “EC-1 Series Application Note Peripheral Driver Manual
(RO1AN3581EJxxxx)".

1.1 Configuration

The figure below shows a layer configuration of the sample software.

APL Application program fE==s====s==========3
: | CiA402 Drive Profile |
e
Middle
ware
Ether
CAT
Driver Startup reutine CMT UART CAN SFIBSC RSPI LSBF
. : EtherCAT
Device | i | Cortex-heF oMt || warr || can || seesc || msm || wser Stave
(HW) |: Controller
Figure 1-1 Layer Configuration of the Sample Software
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1.2 Development Environment

The following describes software development tools.

1.2.1 Tool Chain

The table below shows the tool chain of this sample software.

Table 1-1 Software Development Tools (Tool Chain)

Tool Chain IDE Compiler Debugger ICE
IAR Embedded Workbench for ARM V7.70.1 or later (Use the latest version.) I-jet
(IAR Systems) JTAG;jet-Trace-CM
(IAR Systems)
GCC e2 studio V5.4.0 KPIT GNUARM-NONE-EABI Toolchain v16.01 J-Link
(Renesas Electronics) [(KPIT Technologies) (SEGGER)

1.2.2 EtherCAT Slave Stack Code Tool

The EtherCAT sample software uses the EtherCAT Slave Stack Code generated by the EtherCAT Slave
Stack Code Tool. To obtain the EtherCAT Slave Stack Code Tool, join the EtherCAT Technology Group and
acquire a vendor ID.

Contact the EtherCAT Technology Group about the EtherCAT Slave Stack Code Tool.

https://www.ethercat.org/

1.2.3 TwinCAT
In this application note, TwinCAT (software system of Beckhoff Automation GmbH) is used for
programming in EEPROM and for EtherCAT sample software operation check.
TwinCAT is available from the Beckhoff Automation GmbH homepage.
http://www.beckhoff.com/
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1.3 Memory Allocation

Cortex-R4F
0000 0000h ATCM

(512kB)

0008 0000h

0080 0000h BTCM
(32KB)

0080 8000h

1000 0000h

Flash memory
(64MB)

1400 0000h

*1: Do not access reserved areas.

3000 0000h *2: Cache area (Do not enable cache for other areas by the
Flash memory MPU.)
Mirror
(64MB) 2 *3: Memory space coupled with Cortex-R4F tightly
3400 0000h
Figure 1-2 Memory Map
RO1AN3853EJ0110 Rev.1.10 Page 5 of 35
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1.4 Example of Program Allocation
The figure below shows an example of program allocation when the serial flash ROM is booted.

External memory Tightly-coupled on-chip Tightly-coupled on-chip
(Serial flash ROM) memory (BTCM) memory (ATCM)

0080 0000h 0000 0000h

1000 0000h

Flash memory
(64Mbyte) I
1400 0000h Boot. Code *2
*1

0080 8000h 0008 0000h

3000 0000h

Flash memory (Mirror)

(64Mbyte) I

3400 0000h
*1: The boot code is read from the external memory and is expanded to the BTCM

*2: User application programs are stored in the ATCM area.

Figure 1-3 Example of Program Allocation

For details, see Section 3.4, Operating Mode in the EC-1 User’'s Manual (Hardware).
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2. File Configuration

This section describes the directory configuration and the file configuration of the sample software used in
EtherCAT.

For files used in systems other than EtherCAT, see “EC-1 Series Application Note Peripheral Driver
Manual (RO1AN3581EJxxxx)”.

2.1 Directory Configuration
Table 2-1 Directory Configuration of the Sample Software

Directory Description
A Sample software storage directory
/Include Include file storage directory
JLibrary Library storage directory
./Source Source storage directory

2.2 JInclude: Include File

The table below shows the configuration of the include file used in the EtherCAT sample.

Table 2-2 File Configuration of the Include File Directory

Directory File Description

eth/ r_ether.h Prototype declaration of ETHER driver

2.3 JLibrary: Library

This directory contains no file.

24 .ISource: Source

The table below shows the configuration of the source directory.

Table 2-3 Configuration of the Source Directory

Directory Description
Driver Driver
Project Sample application
Templates Startup file, etc.
2.4.1 ISource/Driver: Driver

The table below shows the source file configuration of the driver used in the EtherCAT sample.
Table 2-4 File Configuration of the Driver-Related Directory

Directory File Description
ether/ r_ether.c ETHER driver
RO1AN3853EJ0110 Rev.1.10 Page 7 of 35
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242

ISource/Project/EtherCAT_ComB: EtherCAT Sample Application

The table below shows the sample application configuration used in the EtherCAT sample.
The EtherCAT sample needs the Slave Stack Code.

Table 2-5 File Configuration of the Sample Application Directory <R>

Directory

File

Description

EtherCAT_ComB/

board_communication.c

Board setting file

EC-1 ComB.esp

SSC project file
[Stored when SSC is created]

EC-1 ComB.xml EtherCAT Slave Information (ESI) file
[Created after SSC is executed]
main.c Main processing

renesashw.c

Hardware processing

renesashw.h

Prototype declaration of hardware processing

[Created after SSC is
executed]

GCC/ EC-1_e2sws_serial_boot.bat |e2Studio project startup batch file
serial_boot_sample.zip e2Studio project archive file

IAR/ EC-1_Comb_ecat.ewd IAR project-related file
EC-1_Comb_ecat.ewp IAR project-related file
EC-1_Comb_ecat.eww IAR EWARM project file

SSC_config/ Renesas_EC- SSC Tool configuration file
1_ComB_config.xml

Src/ applinterface.h Prototype declaration of application interface

coeappl.c CoE application

coeappl.h Prototype declaration of CoE application

ecat_def.h Prototype declaration related to EtherCAT

ecatappl.c Application

ecatappl.h Prototype declaration of application

ecatcoe.c CoE mailbox processing

ecatcoe.h Prototype declaration of CoE mailbox

ecatslv.c EtherCAT State Machine processing

ecatslv.h Prototype declaration of EtherCAT State Machine

esc.h Prototype declaration of EtherCAT Slave Controller (ESC)
mailbox.c Mailbox processing

mailbox.h Prototype declaration of Mailbox

main.c Main processing

objdef.c Processing related to Object Dictionary

objdef.h Prototype declaration of processing related to Object Dictionary

renesashw.c

Hardware processing

renesashw.h

Prototype declaration of hardware processing

sampleappl.c

Sample application

sampleappl.h

Prototype declaration of sample application

sdoserv.c

SDO service processing

sdoserv.h

Prototype declaration of SDO service processing

RO1AN3853EJ0110 Rev.1.10
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243

ISource/Project/EtherCAT_ComB_CiA402: EtherCAT CiA402 Sample Application

The table below shows the file configuration of the EtherCAT CiA402 sample application.
The EtherCAT CiA402 sample application needs the Slave Stack Code.

Table 2-6 File Configuration of the Sample Application Directory

Directory

File

Description

EtherCAT_ComB_CiA402/

apply_patch.bat

Patch-applied bat file

board_communication.c

Board setting file

EC-1 CiA402.esp

SSC project file
[Stored when SSC is created]

main.c

Main processing

renesashw.c

Hardware processing

renesashw.h

Prototype declaration of hardware processing

SSC_CiA402_yyyymmdd.patch

Patch file for CiA402
(yyyymmdd: Patch file creation date)

[Created after SSC is
executed]

ESI_File/ Renesas_EC-1_ComB_CiA402.xml | EtherCAT Slave Information (ESI) file

GCC/ EC-1_e2sws_serial_boot.bat e2Studio project startup batch file
serial_boot_sample.zip e2Studio project archive file

IAR/ EC-1_Comb_ecat_CiA402.ewd File related to IAR project
EC-1_Comb_ecat_CiA402.ewp File related to IAR project
EC-1_Comb_ecat_CiA402.eww IAR EWARM project file

SSC_config/ Renesas_EC-1_ComB_CiA402 SSC Tool configuration file
_config.xml

Src/ applinterface.h Prototype declaration of application interface

cia402appl.c Sample application

cia402appl.h Prototype declaration of sample application
coeappl.c CoE application

coeappl.h Prototype declaration of CoE application

ecat_def.h Prototype declaration related to EtherCAT
ecatappl.c Application

ecatappl.h Prototype declaration of application

ecatcoe.c CoE mailbox processing

ecatcoe.h Prototype declaration of CoE mailbox

ecatslv.c EtherCAT State Machine processing

ecatslv.h Prototype declaration of EtherCAT State Machine
esc.h Prototype declaration of EtherCAT Slave Controller (ESC)
mailbox.c Mailbox processing

mailbox.h Prototype declaration of Mailbox

main.c Main processing

objdef.c Processing related to Object Dictionary

objdef.h Prototype declaration of processing related to Object

Dictionary

renesashw.c

Hardware processing

renesashw.h

Prototype declaration of hardware processing

sdoserv.c

SDO service processing

sdoserv.h

Prototype declaration of SDO service processing

RO1AN3853EJ0110 Rev.1.10
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244 ISource/Templates: Startup File, etc.

The table below shows the source file configuration such as startup file.

Table 2-7 File Configuration of the Startup-Related Directory

Directory File Description
Templates/ exit.c Exiting sequence
r_atcm_init.c ATCM access wait setting API
r_cpg.c CPG setting API
r_ecm.c ECM setting API
r_icu_init.c EC-1 device setting initialization
r_mpc.c MPC setting API
r_reset.c EC-1 reset API and low-power API
Templates/IAR/ loader_init.asm EC-1 interrupt service routine

vector.asm

Vector table setting

Templates/IAR/serial_boot

bus_init_serial_boot.c

Bus setting initialization

EC-1_init_serial_boot.icf

Mapping file

EC1_init_boot.mac

Initialization macro file

loader_init_sflash.c

EC-1 peripheral setting initialization

loader_param_serial_boot.c

Parameter setting for SPI boot mode

Templates/IAR/ram_debug

EC-1_init_ram_debug.icf

Mapping file

EC1_init_ram_debug.mac

Initialization macro file

loader_init_ram.c

EC-1 peripheral setting initialization

Templates/GCC

loader_init.asm

EC-1 interrupt service routine

vector.asm

Vector table setting

Templates/GCC/ram_debug

loader_init_ram.c

EC-1 peripheral setting initialization

Templates/GCC/serial_boot

bus_init_serial_boot.c

Bus setting initialization

loader_init_sflash.c

EC-1 peripheral setting initialization

loader_param_serial_boot.c

Parameter setting for SPI| boot mode

RO1AN3853EJ0110 Rev.1.10
Sep 04, 2018
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3. TwinCAT Master Communication

This section describes the method of communication between the TwinCAT3 master and the slave

EtherCAT communication board.

3.1 Creating SSC Sample Software
The EtherCAT Slave Stack Code (SSC) is required to use the EtherCAT sample software.

Perform the following procedure to create SCC sample software using the SSC Tool.

1. Start the SSC Tool from the Windows Start menu.

B EtherCAT Slave Stack Code To... ~

EEPROM Programmer
' EtherCAT Development Docum...

ssc 55C Tool

2. Select File > New.

B EC-1 ComE - Slave Stack Code Tool
File | Project Tool Help
] Mew Cirl=N Slave Settines
B Open Ctrl+O S50 Version 511
H Save Cirl=S Config File Wersionl 3.3.0
B | File name
Save As ine
aoeapplc
Exit aoeapplh
Mailll:uluuxw T appllnterface b
. Gompiler bootmode o
R0O1AN3853EJ0110 Rev.1.10 Page 11 of 35
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3. Click the [Import] button and select the SSC Tool configuration file for the EC-1 communication board.
+ EtherCAT sample application

/Project/EtherCAT_ComB/SSC_config/Renesas_EC-1_ComB_SSCconfig.xml

+ EtherCAT CiA402 sample application

/Project/EtherCAT_ComB_CiA402/SSC_config/Renesas_EC-1_ComB_CiA402_config.xml

Slave Stack Code Tool | Mew Project

(@ Default
O Custom  EL3800 | 28xiz Cisd0? Sample

Default SlaveStackCode configuration.
Al zettings are available.

Import

O

4. After the configuration file is read, the window changes as follows:

Slave Stack Code Tool | Mew Project

() Default

(@) Custom |Hﬂnesas EC—1 Communication Board <Renezas Electronics Corplr vI

Wendor: Renesas Electronics Corp. (0x 766). A
Wersion: 0.0.0.1

MOTE: This configuration i not provided by Beckhoff Automation and files or file

fragmentz may be added which are MOT covered by the licenze from Beckhoff
Automation GmbH.

Shall be zet if the Slave code executes on an Renesas communication board for the
EC-1 ComB.

O

Once the configuration file is read, it is registered in Custom and is selectable from the drop-down list.

RO1AN3853EJ0110 Rev.1.10

Page 12 of 35



EC-1 Series Communication Board EtherCAT Manual

5. Click the [OK] button, the following window opens.

- EtherCAT sample application
./Project/EtherCAT_ComB/renesashw.c

+ EtherCAT CiA402 sample application
./Project/EtherCAT_ComB_CiA402/renesashw.c

By EtherCAT Slave™ - Slave Stack Coede Tool - O X

File  Project Tool Help

Slave Project Navigation Slave Settings
=y SR Sl S5G Version 611
i Slavelnfor mation ’

i Generic Config File Version133.0

-Hardware ) File name Description ‘ersion A
-EtherGAT State Machine

. Synchronisation aoeapplc er EtherCAT

- Application aozapplh 511

¢ i ProcessData L

.. Mailbox applnterfaceh Ecatfppl EtherCGAT application 511

£ Gompiler bootmode = ESM EtherGAT State Machine 420
bootmaode b 511
ciadl2appls CifAd02appl CiAd02 Sample Application 511
ciatl2applh 511
cosapplc CoE CAM Application Profile owver EtherCAT a1
coeapplh 511
dize Diagnozis Object 511
diagh 511 W

Add Filels)
Conflicts

& Info i, Warning @Error

Mew project created

6. Select Project > Create new Slave Files.

BER EtherCAT Slave™ - Slave Stack Code Tool

Find Setting Ctrl+F

F5

Create new Slave Files

Synchronization aoeappl

= Arelieatine "

RO1AN3853EJ0110 Rev.1.10 Page 13 of 35
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7. Click the [Start] button to start creating the EtherCAT Slave Stack Code.

Create new Slave Files

Praoject File

SB¥EC-1_samplesoft¥EC—1_samplesoft¥Source¥Project¥Ether CAT_S5G_ComB¥EG-1 OomElesdl

Source Folder |3EC-1_samplesoft¥EC—1_samplesoft¥Source¥Project¥EtherCAT_SS5C_ComB¥Sic | Change

Progress

Drdwork¥ Product¥EG— 1¥zoft¥ECG 1_CB¥EC—1_samplesoft¥EC-1_samplesoft¥Sourc:
Di¥work¥Product¥EG— [¥soft¥EC 1_CBE¥ECG-1_samplesoft¥EC- 1_samplesoft¥Sourc

Cancel | |_Starn |

8. When a message "New files created successfully" appears, the creation processing is completed and a

Src file is created.
 EtherCAT sample application

./Project/EtherCAT_ComB/Src

- EtherCAT CiA402 sample application
/Project/EtherCAT_ComB_CiA402/Src

Project File SEY¥EC-1_samplesoft¥EC-1_samplesoft¥Source¥Project¥EtherCAT S5C ComB¥EC-1 ComBesp ‘

Source Folder |D¥work¥Product¥EC- 1¥sott¥EC |_CB¥EG-1_samplesoft¥EC-1_sa mplesoft¥80urc-‘

Dr#work ¥ Product¥EC- 1¥s0ft¥EC |_GE¥EC- 1 _samplesoft¥EC—1_samplesoftéSourc:
[r¥work ¥ Product¥EC- 1¥2oft¥EG |_CE¥EC-1_samplesoft¥EC—1_zamplesoft¥Sourc 1

Frogress
"combappl.c” : was not evaluated (user file) ~
"combappl . h" : start evaluate file
"combappl h" : was not evaluated (user file)
"combapplObjects.h” : start_evaluate file
"combapplObjects.h” = was A (reate Files Finished O X
"main_c" : start evaluate f]|
"main.c" : was not evaluate]
"applInterface.h™ : new £il| Mew files created successfully
"ecatappl.c” : new file wri
"ecatappl.h” : new file wri

: i Open Folder
"ecatslv_h" - new file writ
"esc.h"™ : new file written
"renesashw.c" : new file written
"renesashw.h"™ : new file written
"ocombappl.c” : new file written
"combappl.h” : new file written
"combapplObjects.h” : new file written
"main.c™ I new file written
Generate files finished
Create Slave files finished

v

Cloze

RO1AN3853EJ0110 Rev.1.10
Sep 04, 2018
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9. Execute the “bat” file to apply patch (only for the EtherCAT CiA402 sample application).
For the sample application including the “bat” file, execute the “bat” file to apply patch.

- If Patch Command has not been installed

Download the file from the link below and set it up or store the patch.exe file in the directory that has a
path.

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

+ Applying patch
Right-click the “apply_patch.bat” file and select “Run as an administrator” > “Yes”.

The patch file is executed and corrections of the sample application are applied to the SSC source file.
+ EtherCAT sample application

(Not required)

* EtherCAT CiA402 sample application

./Project/EtherCAT_ComB_CiA402/apply patch.bat (batch file)
./Project/EtherCAT_ComB_CiA402/SSC_CiA402_yyyymmdd.patch (patch file)

(vyyymmdd: Patch file creation date)

Bl CEWINDOWSESystem32¥cmd.exe

RO1AN3853EJ0110 Rev.1.10 Page 15 of 35
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3.2

Downloading the Sample Software Program

Perform the following procedure to download the created EtherCAT sample software to the communication

board.

3.21

Startup sample project and build for EWARM

1. Connect the JTAG connector on the ICE to the CN2 connector on the communication board.

2. Start EWARM.

Double-click the EWARM project file of the sample software to start EWARM.

+ EtherCAT sample application

./Source/Project/EtherCAT_ComB/IAR/EC-1_Comb_ecat.eww

* EtherCAT CiA402 sample application

./Source/Project/EtherCAT_ComB_CiA402/IAR/EC-1_Comb_ecat_CiA402.eww

| | EC-1_Comb_ecat.ewd
|| EC-1_Comb_ecatewp

ﬁ EC-1_Comb_ecat.eww

3. Perform build.

ﬁ EC-1_Comb_ecat - IAR Embedded Workbench IDE - ARM 7.80.3

File Edit View | Project |-jet/JTAGjet Tools Window Help
0= | Add Files...
Workspace Add Group...
RamDebug Import File List...
Files Add Project Connection...
BFEC-1_Co Edit Configurations...
[ drivers ~
[:Isample Remove
[:ITempla Create New Project...
3 Dutput o ]
Add Existing Project...
Options... Ale+F7
Version Control System >
Make F7
Compile Cirl+F7
| Rebuild Al |
Clean

RO1AN3853EJ0110 Rev.1.10
Sep 04, 2018
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4. Download the sample software and perform debug.

o 4 By | D2 TR 5 &) b LD

| Download and Debug i

5. Run the program.

& EC-1_Comb_ecat - IAR Embedded Workbench IDE - ARM 7.80.3
File Edit View Project Debug Disassembly |-jet/JTAGjet Tocls Window Help

DeEd@ S|4 B gle o VY m¥
S-lel2xsE2]X
M s | el
Waorkspace x init ml
RamDebug ~ 62
FlIES ?‘: m_ﬁ; 63 ;a-:a-a-xa-s.rxa-xxa-xa-a-xa-x-xa-xxa-xf-a-s.ra-a-xa-xxa-xx:
a4 ; Function Name : loader initl
2EEC1_Com.. « B85 ; Description : Initialize sysytem 1
Ddrivers &6 ; Arguments : none
[:ISElmFﬂE a7 7 Return Value : none
mTEmplateS (3] SFFFRERFF IR R R I IR IR EFF R IR EFF IR R EFIRREF
L& [ Output 69  loader initl:
70
71 stack_init:
72 : Btack setting
g 73| cps #17 ; FIQ mods|
74 ldr sp, =5SFE(FIQ_STACK)
15 cp3  #18 ; IRQ mode
76 ldr sp, =SFE{IRQ STACK)
77 cp3  #23 ; Abort mode
78 ldr sp, =SFE(ABET_STACK)
79 cps  #27 ; Undef mode

RO1AN3853EJ0110 Rev.1.10
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3.2.2 Startup sample project and build for e2sudio

1. Connect the JTAG connector on the ICE to the CN2 connector on the communication board.
2. Start e2 studio.
Double-click the Batch file of the sample software to start e2 studio.

+ EtherCAT sample application
./Source/Project/EtherCAT_ComB/GCC/EC-1_e2sws_serial_boot.bat

- EtherCAT CiA402 sample application
./Source/Project/EtherCAT_ComB_CiA402/GCC/EC-1_e2sws_serial_boot.bat

EC-1_edsws_seral_boot.bat

£, serial_boot_sample.zip

3. Import of Project (only first time)
By selecting [File] > [Import...], open the Import dialog. >
Select [General] > [Existing Projects into Workspace], and click “Next”.

Import

Select

Create new projects from an archive file or directory.

Select an import source:

type filter text

w [ General
@- Archive File
Ta# Convert CCRX to GMNURX Project

™ - ject
I [ Existing Projects into Workspace

) File b}f?\?n

4% HEW Project

Ta# Import KPIT GNUARM Project to GCC ARM Embedded
] Preferences

= Rename & Import Existing C/C++ Project into Workspace
Ta# Renesas CATBKOR Project

Ta# Renesas Common Project File

RO1AN3853EJ0110 Rev.1.10 Page 18 of 35
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Open the Workspace from select the archive file > Browse > Select” serial_boot_sample.zip” > end

Import O x

Import Projects

Select a directory to search for existing Eclipse projects, ; .-_f

i) Select roct directony: Browse...

(®) Select archive file: Di¥Renesas_EC-1_samplescft¥EC-1_samplesc v| I Browse... i

Projects:
serial_boot_sample (serial_boot_sample) Select All
Dezelect All
Refresh

4. Go to build
By selecting [Project] — [Build All], to run the Build
E C/C++ - e studio - D:¥Renesas_EC-1_samplesoft¥EC- 1_samplesoft¥Source¥Project¥EtherCAT_ComB¥GCC¥SerialBoot
P P d
File Edit Source Refactor MNawvigate Search | Project | Renesas Views Bun  Window Help
ﬁ" |@'Q" ,umg_tﬁNE'WC' Open Project [ﬁﬁ%jf
gy B : - - " - - Cloge Project
[ Project Explorer 53 = O B e
5 <}-=={> - Build Configurations ¥
v £ serial_boot_sample [HardwareDebug] Build Project
il Includes Build Working Set ¥
W [ SrC Clean...
ey Driver Build Automatically
[z EtherCAT_ComB
73y Templates Make Target S
= ma.ke_”e'mlt . Renesas Tool Settings Ale+T
=] serial_boot_sample HW_Debug.jlin e o
|2 serial_boot_sample_ HW_Debug.lau Renesas Quick Settings Alt=0Q)
Update All Dependencies Alt+D

RO1AN3853EJ0110 Rev.1.10 Page 19 of 35
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5. Download
Click the " serial_boot_sample " in Project Explorer, > Click [Debug] after [Hardware Debug] is
displayed.
(Next time only "Debug" click)
C/C++ - e? studic - De¥Renesas_EC-1_samplesoft¥EC-1_samplesoft¥Source¥
File Edit Scurce Refactor Mavigate Search Project Renesas Views
1= | B v %- - |ozd & Mew Connection... W
;Tﬁvfﬁvgv@v #vﬁv%v; - - -
E‘:, Project Explorer &3 Debug =erial_boot_sample HW_Debug
g P g
" i‘fﬁ' serial_boot_sample [HardwareDebug]
:j-;;p' Binaries
B, Archives
i Includes
= HardwareDebug
W = SIC
ey Driver
py EtherCAT_ComB
i Templates
= makefileinit
| serial_boot_sample HW_Debug.jlink
|=| serial_boot_sample HW_Debug.launch
6. Execute the program
Click the "Restart" button, > Click the "Resume"
Debug - serial_boot_sample/src/Templates/GCC/loader_init.asm - e2 studic - D:i¥Renesas_EC-1_samplesoft¥EC-1_samplescft¥s
File Edit MNavigate Search Project RenesasViews Run  Window Help
= | ER Q- v |t | =& New Connection... L R | - cﬁ b= IR I
Resume (F8)
%5 Debug &3 0z ~ %, 2 ) | i= | @ ¥ = B | (x=Variables 53
~ [t serial_boot_sample HW _Debug [Renesas GDB Hardware Debugging™,
Restart
v E sample_crd.x [1] MName
~ o Thread 1 1 (single core) (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)
= stack_init() at loader_init.asm:61 CheB02000
w Ci/Renesas/e?_studic/DebugComp/arm-none-eabi-gdb (7.8.2)
s GDB server
[8] loader_initasm 52
£1 00202000 cps  #17 /* FIQ mode */
o2 00802004 ldr =p, = fig srack
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3.3 Connecting TwinCAT
The following describes how to connect TwinCAT3 to the communication board using the EtherCAT.

1. Store the ESl file.
Store the EtherCAT Slave Information (ESI) file of the EtherCAT sample software for the communication

board in the TwinCAT folder.
ESI file
- EtherCAT sample application (Created after SSC is executed)
./Source/Project/EtherCAT_ComB/EC-1 ComB.xml <R>

- EtherCAT CiA402 sample application
./Source/Project/EtherCAT_ComB_CiA402/ESI_File/ Renesas EC-1_ComB_CiA402.xml

Storage destination:
C:¥TwinCAT#¥3.1¥Config¥lo¥EtherCAT

2. Make network adapter settings.
Display properties of the network adapter used as Windows network connection > TwinCAT.

Enable only TwinCAT RT-Ethernet Filter Driver and TwinCAT Ethernet Protocol.

Metworking | Sharing

Conrnect using:

l_-'j‘ TwinCAT Hntel PCI Ethernet Adapter [Gigabit]

R 3 Cliert for Microsoft Networks -
O .@ Deterministic M etwork Enhancer ‘

Thiz connection uzes the following items:

[ /= 005 Packet Scheduler

| E’. File and Printer Sharing for Microzaft Metwarks

i TwinCaT Ethermet Protocol

[ -+ Intemet Protocol Version B [TCPAPYE]

[] s Intemet Protocol Yersion 4 [TCPAPw4)

< | 1 r

’ Ingtall.. l ’ Unirstall ] Froperties

Description

Allows pour computer bo access rezources on a Microzoft
netwark.

l ok H Cancel ]

If TwWinCAT RT-Ethernet Filter Driver is not indicated or the driver is not installed, install the driver
according to Appendix A.
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3. Start the TwinCAT.
Click "TwinCAT XAE (VS 20xx)" from task.

Uber TwinCAT...

TwinCAT XAE (VS 2010)
TWINCAT XAE (VS 2013)

Tools

Router

System

2017/04/24

Both VS 2010 and VS 2013 are executable. Only the installed Visual Studio versions are displayed.

4. Start the new TwinCAT project.
Select FILE > New > Project and then click the [OK] button to display the TwinCAT project.

4] TWInCAT Project1 - Microsoft Visual Studio ¥ | Quick Launch (Ctri+Q) P - O x
EILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS WINDOW HELP
co|B- o | X [ 9~ @ -] » atech- - [Release - [TwinCAT RT (x54) A JmsmeeBE-.

w BB 2 @) [<Loc> -l | | |

Solution Explorer -1 x
@ o-a|s =

[ sareTY
Crs
> Evo
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5. Execute scan.
Right-click I/O > Devices and execute scan.

M TwinCAT Projectl - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC

g |1ﬁ,:‘n-o Hu| | - '| b Attach-- ~

(wBB2RE| @ [l

Solution Explorer >~ 1 x
@ e-a| &=

Search Solution Explorer (Ctri+:) P

T3] Solution 'TwinCAT Project’ (1 project)
4 il TWIinCAT Project1
b @l sYsTEM
MOTION
PLC
(43| SAFETY
C++
4 1/0

Add New Item...
‘0 Add Existing Item... Shift+Alt+A

Ins

§*) Mappings

L e

Y, Scan

Paste Ctri+V

Paste with Links

6. Select an adapter to be used.

When a slave compatible with the EtherCAT is connected, its checkbox (next to "Device") is selected.
Click the [OK] button to execute Scan for Box.

3 new 1/0 devices foul =
[T|Device 1 [EtherCAT Automation Pratocol]  [Metwark Connect Adapter [Juniper Metwg

[[Device 2 [EtherCaT Autamation Protocol] — [O-fb TUFHEE (Realtek PCle GBE Fami

oK.
[V|Device 4 [EtherCAT] D131 TUPBE 3 [A51X AxB8178 USB2.0 to Gigab)

Select Al

Ungelect &l

[Check]

If no checkbox is selected automatically or [EtherCAT] is not displayed, the following causes are
considered.

* An Ether cable is not connected to the communication board.
— Connect an Ether cable between the communication board and a PC with TwinCAT installed.
TwinCAT setting is not made in the network adapter settings.
— Change the PC’s network environment according to step 2 in this section.
 The EtherCAT driver is not installed.
— Install the EtherCAT driver according to Appendix A.
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7. When the scan has been successfully completed, the connected box (communication board) is displayed.

M TwinCAT Project1 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG T
~o|m-b-aud|xaalo-

ciw EB 2R E| @0 <local>

Soluticn Explorer > 1 x

@ o-a|s = [

Search Solution Explorer (Ctrl+:) P~

3] Solution ‘TwinCAT Projectl’ (1 project)
4 gl TWINCAT Project1
b @l SYSTEM
MOTION
PLC
& SAFETY
[ c++
a o
4 7. Devices I
4 == Device 3 (EtherCAT)
*® Image
*8 Image-Info
2 SyncUnits
Inputs
i Outputs
& InfoData
#% Box 1 (EC-1 ComB)
3 TxPDO process data mapping
I [ RxPDO process data mapping
b [E WcState
b [ InfoData
&% Mappings

AT T YW

[Check 1]

If "Box 1 (PFFFFFFFF RFFFFFFFF)" appears, the Slave Information Interface (SIl) may not have
been programmed in the EEPROM on the communication board. In this case, program the EEPROM

according to Appendix B.

[Check 2]
If the following warning appears, store the ESI file according to step 1 in this section and retry steps
from step 3.

-

TwinCAT XAE

MHew device type found [EC-1 ComB - 'EC-1 ComB').
Wendorld 0x766 ProductCode 0x0 RevizsionMa 0x1

Usge available online description ingtead [YES) or try to load appropriate descriptions from the web

] &spply ta &l [ fes ] ’ Ma ] [ Online ES| Update [Weh access required)... ]
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8. Communication state
When EtherCAT communication has been established, "OP (Operational)" is shown in State.

M TwinCAT Projectl - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS WINDOW HELP
-olB-mes e % E - @ - | » attach- ~ [Release -] [TwinCAT RT (x64) -]] 2
B B2 6@ [<oa-  -]-¢ | | | |
Solution Explorer TWINCAT Projectl & X
@l o-as - General | EtherGAT | DG | Process Data | Online
Search Solution Explorer (Ctrl+:) P~ State Machine
] Solution 'TwinCAT Projectl’ (1 project) [Init ) [Bootsirap )
Current State: 0P
4 ol TWinCAT Projectl [Pre=Cp. ] [Safe=0p ]
bl svsTEM Requested State: oF
[Cp ] [Clear Enrar )
DLL Status
i sAFETY Fart & Garrier / Open
fd c++ Port B: No Garrier / Clased
« @ Ho Garrier 7 Clased
4 T Devices He it ier J Glosed
4 = Device 3 (EtherCAT)
%% Image File Access over EtherGAT
8 Image-Info Download.. Upload
b 2 SyncUnits
2 Inputs
b Outputs
b @ InfoData Name Online Type Size >Add... Inf.. Use..
4 ¥ Box 1 (EC-1 ComB) #1 InputCounter 323726958 UDINT 4.0 26.0 Input 0
> [ TXPDO process data mapping lf 5, yyestate 0 BIT 0.1 1522.0 Input O

RO1AN3853EJ0110 Rev.1.10
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4. Operating the Sample Application
41 EtherCAT Sample

This section describes the method of TXxPDO/RxPDO communication between the TwinCAT master and
the communication board.

The following sample application is provided in the sample software for the EtherCAT communication
board.
TxPDO: Sends the 4-byte InputCounter value from the communication board to the TwinCAT master.
RxPDO: Sends the 4-byte OutputCounter value from the TwinCAT master to the communication board.
+ OutputCounter = 0: The 4-byte increment value is sent as InputCounter.
* OutputCounter > 1: A value of (OutputCounter + 1) is sent as InputCounter.

1. Read the InputCounter vale and write the OutputCounter value.
When InputCounter(TxPDO) transitions to Safe-OP, it starts incrementing.

When it transitions to OP, OutputCounter(RxPDO) is enabled.

InputCounter reads the increment value.

Right-click OutputCounter and select "Online Write".

State Machine
[Tnit ] [Bootstrap ]
Current State oF
[Fre-0p ] [Sate-0p )
Requested State: op
[Op ] [Clear Error
DLL Status
Port & G A0y
o arrer £ pen M Change Link...
Port B: Mo Carrier / Closed
Clear Link(s)
Mo Carrier / Clazed o
Goto Link Variable
Mo Carrier / Glosed e ane
Take Name Over from linked Variable
File Access over EtherGAT Display Mode
Dowvnload... Upload.
Insert New Item...
Insert Existing Ttem...
t Del
Name Online Type Size =Add... In/l.. Us
L #] InputCounter 323746428 UDINT 4.0 26.0 Input 0
w—n—Ic Tte BIT 0.1 1522.0 Input o | *3 Online Write...
Tl # 1nputToggle 1 BIT 0.1 1524.0 Input O Online Force
#1 State 8 UINT 2.0 1548.0 Input 0O Rele Force
#1 AdsAddr 102.168.225.22.... AMSADDR 8.0  1550.0 Input O | O add to Watch
Agellettd Q00000 AMSNETID 6.0 1558.0 Input 0O T (e e
E 4 OutputCounter 0

RO1AN3853EJ0110 Rev.1.1
Sep 04, 2018

0

RENESAS

Page 26 of 35




EC-1 Series

Communication Board EtherCAT Manual

2. Write the OutputCounter value.
Enter the 4-byte RxPDO value to be sent from the TwinCAT master to the communication board, and then
click the [OK] button.

r N
Set Value Dialog ﬂ

Dec: 12345 oK
Hesx: 000003033
Float: 1.729903e-041
Binary: 39300000 4
Bit Size: ®1 ®2 @16 @R O6t ®2

L

3. Read the InputCounter value.

A value of (4-byte RxPDO input value + 1) is received from the slave as InputCounter of TxPDO.

MName Online Type

#1 InputCounter 12346 I UDINT

#1 WcState 1] BIT

#1 InputToggle 1 BIT

#1 State 8 UINT

#1 AdsAddr 192.168.225.22.... AMSADDR

AoeMetld

0.0.0.0.0.0 AMSMETID

Size
4.0
0.1
0.1
2.0
8.0

=Add...
26.0
1522.0
1524.0
1548.0
1550.0

Inf...
Input
Input
Input
Input
Input

Use...

1]
1]
1]
0
0
i)
0

Linked to
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4.2 EtherCAT CiA402 Sample Application

This section describes the method of Cyclic Synchronous Position (CSP) mode communication between

the TwinCAT master and the communication board.

The following sample application is provided in the CiA402 sample software for the EtherCAT
communication board.
+ Calls the DummyMotor() function at a 1 ms timer interrupt.
» Compares "Target position" (target position) with "Position actual value" (current position) by the
DymmyMotor() function, and increments or decrements the current position until it matches the target
position.

1. Writing to the Controlword object
Control CiA402 state transitions by Controlword(Outputs).

Entering " 000Fh (15)" makes a transition to the "Operation enabled" state.

(oo EC-1 CiA402 - Microsoft Studi

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
Pl - (S @ £ a9 -0 - 55| b [Release -] [TwinCAT RT (x86) |2 | a5z m
im BB 2@ [[<oml> -] |2y ad|s=(="==0 |t m & DD @A G-

Solution Explorer Rl EC-1 CiA402 x

Warizble I Flags | Online
a4 2% Drive 1 (EC-1 CiA402)

a4 o Module 1 (csp - axis) ale: 0 (00000}
4 Inputs Hew Value: Farce.. Release
#! Error code
% Statusword
% Position actual value

+ [l Outp
- Controlword 3
arget posiLon T

> 2% Module 2 (csp - axis)
. [ WcState - J|Error List
i ] v % Error List [{ =Nl

Comment: object 0xB040:0

Ready

[ Set Value Dialog

o000

Binary: OF 00 2

Bit Size: 1 ®8 @16 &332 6
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2. Checking the Statusword object
Check the status by Statusword (Inputs).

When "xxxx xxxx x01x 0111b" is returned, it means the normal status.

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

s EC-1 cin202 - Micros tuc -

=

P - S @ % B9 e -85 b [Relase  -|[TwinCATRT (x86)  ~|| |

D5 m:

Solutien Explorer v & x §EC-1CiAd402 x

i BB 2% &er |[<oca> ] |[dp md|=iz=0 e e =00 @ E-

Name Online Type
4 % Drive 1 (EC-1 CiA402) -
4 o Module 1 {csp - axis) <
4 Inputs
#1 Error code
# Statusword
#! Position actual value
« I Outputs
% Controlword

#1 Error UINT
Statusword ¥ 4663 (0x1237) UINT
%I Posi DINT

in/...
Input
Input
Input

Linked to

nStatel, nStatel
nDatalnl . In. I

B+ Target position

> a® Module 2 (csp - axis)
» [l WcState Error List

0] | % Error List = Rellatiis

3. Writing to the Target position object
Enter any target position.

EC-1 CiA402 - Micros

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

P- - S @ % a9 - - E-5 | b [Release  -|[TwincAT RT (x85) -] 2|

R =F e Bl

Solution Explorer v 4 x QEC-1CiAd402 x

i B B2 G| |[coa> . | ) m === e w& |00 BB @,

=
= Warizble | Flags | Online
4 o Drive 1 (EC-1 CiA402)

4 2% Module 1 {csp - axis) Value 0
4 Inputs e Walue:
#1 Error code
# Statusword
# Position actual value
4 [l Outputs ‘

Force Release

Comment: object (xG074:0

> [H WcState Error List

n % Error List =Rl

000018640

1.4012325e-040

Boal: E] E

Binany: AQSE 01 00 4

Bit Size: ®1 ©®8 ©1F @32 064 O
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4. Checking the Position actual value object

Check that the current position is incremented and stops at the target position.

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

|

R E R

PEl - S @ 4 a9 - ¢ -5 B b [Release  -|[TwincAT RT (x85)
e B(A2RE|er |[<tocal> [ E

Solution Explorer Ml EC-1 CiA402 x

BgzE==0 | uE|00 i@ k-

Name Online
#1 Error code 0

%1 Statusword X 4663 (0x1237)
#1 Position actual value @

4 g Drive 1 (EC-1 CiA402)
4 4 Module 1 (csp - axis)

4 Inputs
#1 Error code
% Statusword
%! Position actual value

4 W Outputs
- Controlword

Type
UINT
UINT
DINT

Inf... Use.. Linkedto
Input 0

Input O nStatel, nS
Input 0 nDatalnl . ]

&~ Target position

=€ Module 2 (csp - axis)
& WcState Error List

m ] % Error List [ SR

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

gl S A d | % a9 -6 - S-E| b [Release  -|[TwinCAT RT (x86)

Jl]

e e

L P e r— E

Solution Explorer ARl EC-1 CiAd02 X

" gle(Ez=0laws[00 G-

Name Online
4] Error code 0
#I Statusword X 4663 (0x1237)

&1 Position actual value 100000

4 2 Drive 1 (EC-1 CiA402)
4 o Module 1 (csp - axis)

4 Inputs
#1 Error code
#1 Statusword
%1 Position actual value

+ [l Outputs
%+ Controlword 3

Type
UINT
UINT
DINT

Inf... Use... Linked to
Input 0O

Input 0 nstatel, nS
Input O nDatalnl . ]

- Target position

=< Module 2 (csp - axis)
@ wcsState Error List

n | 2 Error List [ =Hel:
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5. Appendix A Installing the EtherCAT Driver

The TwinCAT driver must be installed to use the TwinCAT.

Perform the following installation procedure.

1. Start the TwinCAT.
Click "TwinCAT XAE (VS 20xx)" from task.

Uber TwinCAT...

TwinCAT XAE (VS 2010)
TWINCAT XAE (VS 2013)

—
Tools

Router
System
2017/04/24

Both VS 2010 and VS 2013 are executable. Only the installed Visual Studio versions are displayed.

2. New Project
Open "New Project" and start the TwinCAT.

3. Display the Ethernet adapter.
Select TwinCAT > Show real Time Ethernet Compatible Devices.

04 TwinCAT Projectl - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS WINDOW
‘ B-0-2 W d.l‘ " | - | ¥ Activate Configuration

g ql n 3 @‘ [ ‘ <Local= 1 Restart TwinCAT System

I Restart TwinCAT (Config Mode)

Solution Explorer

2 Reload Devices
. -
@ o-@| &=

Scan

Search Solution Explorer (Ctrl+:) P~

HELP

winC

(@ Toggle Free Run State
R Selution 'TwinCAT Projectl’ (1 project) -
I 4 W TWInCAT Proi @ Show Online Data
b [l SYSTEM [~ Show Sub Ttems
MOTION # Security Management...
PLC 5 .
oy Access Bus Coupler/IP Link Register...
e o
C++
4 o Show Realtime Ethernet Compatible Devices...
2 Devices 3
& Mappings EtherCAT Devices ,
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4. Install the TwinCAT driver.
Select the network adapter to be an installation destination, and then click the [Install] button.

Ethernet Adapters

¥ Installed and ready to use devices(tealime capable]
E¥ |nstalled and ready to use devices(for dema use only)

&Y Incompatible devices

: — \
Installation of TwinCAT RT-Ethernet. Adagteu{ l l l “ . o -
-

Update List
Install

: ¥ Ol R fub0-2i - Intel[R) Dual Band Wieless-AC 7265
W Disabled devices

Disable

[™ Show Bindings

When the installed network adapter is displayed in "Installed and ready to use devices" at the end of
installation, the installation has been successfully completed.

r v ¥ w
Installation of TwinCAT RT-Ethernet. Ad'agt\c_'li l l l“ . 0 [
-

Ethernet Adapters

S TR THR PY TR ST Ll

Update List

l:l‘ Inzstalled and ready to use devices(for dema use only)
LF O-hb TUPEEE 3 - ASIK AxE5178 USB2.0 to Gigabit Ethernet Adapter

ComEatible devices

Incompatible devices

L¥ O-fub IUTHEE - Realek PCle GBE Family Controller

‘.-'." D172 Rk -4 - Intel(R] Dual Band Wireless-AC 7265
L¥ Dizabled devices

™ Show Bindings
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6. Appendix B EEPROM Program

The Slave Information Interface (SIlI) must have been programmed in the EEPROM. The EEPROM is

blank in the initial state of the board. Perform the following procedure to program the SlI.

1. Start Advanced Setting.

Double-click the box of the slave in which the Sll is programmed, and then select the EtherCAT tab.

Click “Advanced Setting”.

ﬂ TwinCAT Project1 - Microsoft Visual Studio

Solution Explorer

@ o-a| &=

S Bl TWInCAT Projectl + X

EtherGAT | Online

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS WINDOW HELP
| B-o-2 ¥ | X o ‘ - ‘ P Attach-- - ‘Re\ease -| |TmeAT RT (x64) -H 5 |:
i M TN | e | | | oD

Search Solution Explorer (Ctrl+:) Pk

Type:
Product/Revigion: -14-1
Auta Ihe Addr )

&1 Soluticn "TwinCAT Projectl’ (1 project)
4l TwinCAT Project1
b @l SYSTEM
MOTION
PLC
£ SAFETY
C++
a 1/0
4 L Devices
4 =% Device 3 (EtherCAT)
#8 Image

EtherCAT Addr:
0

Previous Port: Master

8 Image-Info
2 SyncUnits
3 Inputs
b [ Outputs
b [ InfoData
(4

O |

I ( Advanced Settines

|

@ Box 1 (PFFFFFFFF RFFFFFFFF)

#+ Manninne

2. Hex Editor
Select ESC Access > E2PROM > Hex Editor.

Click the [Download from List] button.

Advanced Settings l

- General Hex Editor
Behavior

Timeout Settings
Identification
FMMU / SM

Init Commands
Distributed Clock

= ESC Access

£ E2PROM
Configured Stati
Enhanced Link C

Smart View
Hex Editor
FPGA
| Memory
-
( Donnload ] [_Read from File. |
[ Upload ] [ kite to File )
f i 0

mFFFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0010 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0060 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..

b

Download from List
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3. Select the ESl file.

Select the ESI file stored in step 1 in section 3.3, and then click the [OK] button.

Write EEPROM

Available EEPROM Descriptions:

[ Show Hidden Devices

=
Co )

(-2 Beckhaff Automation GmbH & Co. KG
=-a®, Renesas Electronics Corp.
E-a® Renesas EC1 Slaves
fea [ /1)

Cancel

4. Download

When hexadecimal information is displayed as shown below, the programming has been completed.

After the EEPROM has been reprogrammed, turn off and on the board.

Advanced Settings l

i

& Generel Hex Edifor
Behavior
T ¢ sett 0000 B0 OE 42 EE 10 27 00 00 00 00 00 00 00 00 &7 00 -
- Timeout Settings 0010 66 07 00 00 00 00 00 00 0L 00 00 00 00 0O 00 00
Identification 0020 00 00 00 Q0 00 00 00 00 00 00 OO 00 00 00 00 40 E
FMMU / SM 0030 00 10 80 00 80 10 B0 00 00 00 00 00 00 00 00 0O B
nit G 5 0020 FF FF FF FF FF FF 00 00 00 00 00 00 00 00 00 00
nit Commands 0050 00 00 00 00 00 00 00 00 00 00 00 00 00 04 00 0f
Distributed Clock 0060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
£+ ESC Access 0070 00 00 00 00 00 00 0D 0D 00 00 00 00 OF 00 01 00 ... ..
E2pROM 0080 OR 00 45 00 0% 09 45 43 2D 31 20 43 6F €D 42 0D ..E...EC-1 ComB.
& 0090 52 65 6E 65 73 61 73 20 53 6C 61 76 65 13 52 65 Renesas Slave.Re
- Configured Stati | 00R0 6E €5 73 €1 73 20 45 43 2D 31 20 53 6C 61 76 65 nesas EC-1 Slave
Enhanced Link C | 00BD 73 02 53 79 €E €3 68 72 F GE 02 44 43 1R 54 73 s.Synchron.DC.Tx
Smart v 00CO 50 44 4F 20 70 72 €F €3 65 73 73 20 64 €1 74 €1 PDQ process data
~Smart View 00D0 20 6D 61 70 70 €9 €E 67 OC 49 &E 70 75 74 43 €F mapping. InputCo
Hex Editor 00ED 75 6E 74 65 72 1 52 78 50 44 4F 20 70 72 6F 63 unter.RXFDO proc
-FPCA 00F0 65 73 73 20 64 61 74 61 20 D 61 70 70 €2 €E €7 ess data mapping
| " 0100 0D 4F 75 74 70 75 74 43 6F 75 &E 74 65 72 1E 00 .CurpucCounter..
emory 0110 10 00 02 00 01 01 01 00 00 00 00 00 00 04 00 0O
0120 03 00 11 00 00 00 00 00D 00 00 00 00 00 00 00 00
0130 00 00 28 00 01 00 01 02 29 00 10 00 00 10 80 00
0120 26 00 00 01 80 10 B0 00 22 00 00 02 00 11 04 00 il
< »
Download Fead from File. Dawinload fram List
( Uplosd (i ‘Wirite to File. ]
| I r
ol
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Homepage and Customer Support

Renesas Electronics homepage:
http://japan.renesas.com/

Contact:
http://japan.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from
Renesas. For detailed usage notes on the products covered by this document, refer to the relevant sections of the
document as well as any technical updates that have been issued for the products.

1. Handling of Unused Pins
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the
manual.
— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
— The states of internal circuits in the LSI are indeterminate and the states of register settings
and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal
is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.
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1.
12.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application

examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by

you or third parties arising from such alteration, modification, copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the

product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or

other Renesas Electronics document.

When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified

ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable

laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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