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Outline

Using the EC-1 series for industrial Ethernet, build a digital input-output device, and constitute a digital
input and output slave unit with application software in addition.
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1. Overviews

1.1 Overviews

This document describes the usage of the digital input and output slave unit corresponding to EtherCAT

communication protocols using EC-1.

1.2 System Configuration

EtherCAT Slave group

EtherCAT

Host system

Digital Input/Output unit

D)
<

Analog Output unit

—

Sensor

— &0

Switch

—

Indicater

—

Sensor

&

Switch

—

Indicater

—

— Voltage input device

Current input device

—

Voltage Output device
Current Output device

Figl-1 System configuration
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1.3 Block Diagram

EC-1

Power Supply Serial Flash Serial Flash ROM
Terminal ROMI/F ¥ (512Mbit)
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(Built in Trans)
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) EEPROM
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L 2 | Digital 3.3V
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Figl-2  Block Diagram
RO1AN3326EJ0100 Rev.1.00 Page 5 of 44

2016.10.01 RENESAS



EC-1 Series REMOTE I/O edition Remote I/O edition

2. General specification
2.1 Electric

In this chapter, the electrical specifications of this I/O and performance are explained in a table

Item Specification
Rated Voltage DC24V
PWR Voltage tolerance level DC20.4--26.4V
Internal current consumption =100mA
Status LED(POWER) Green

2.2 Operating environment

Item Specification
Ambient operating temp 0--55°C
} Preservation ambient temp -25--70°C

Environment Ambient operating humidity 30--90%RH(no condensation)
Preservation ambient humidity 30--90%RH(no condensation)
Use atmosphere No corrosive gas

Weight - 180g

Dimension - 71(W) x 130.6(H) x 28(D)

2.3 Communication

Item Specification
Communication m—
protocol EtherCAT. ™
Correspondence profile CoE
Communication
control LS| EC-1
EtherCAT PHY TI TLK105
Communication system IEEE802.3u (100Base-TX)
Insulation system Pulse transformer insulation

RUN(Green), ERR(Red), STATUS(Geen/Red)
Status LED L/A IN(Green), LIA OUT(Green)
Interface RJ-45 x 2
RO1AN3326EJ0100 Rev.1.00 Page 6 of 44
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2.4 Digital Input

Iltem Specification
Rated input voltage DC24V
Input current =4mA / Input

ON voltage =15V (terminal--common)
OFF voltage =5V (terminal--common)
Input impedance 5.6kQ
Insulation system Photo coupler Insulation
Input logic Active High
Delay OFF—ON =<0.1ms
time ON—OFF <0.1ms
Common number 1 common
Status LED Input : Turn on
Interface Connector WAGO 734-236
Input number 8 Input unit
2.5 Digital Output

Item Specification

Rated output voltage DC24V

Output current

0.1A/Output 2A/Unit

Insulation system

Photo coupler Insulation

Output system FET

Output protection function Yes

Residual voltage =0.5Vv

Leak current =0.1mA

Output logic Active High

Delay OFF—ON =0.05ms

time ON—OFF =0.5ms
Common number 1 common

Status LED Output : Turn on
Interface Connector WAGO 734-236

Output number

8 output unit

RO1AN3326EJ0100 Rev.1.00
2016.10.01
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3. Hardware Function

3.1 Communication Part

<: EtherCAT Communication connector
_ E’c (ECATIN, ECATOUT) IEEE802.3u (100Base-TX)

#8 pin

#1 pin

NC
NG
RXD-
NC
NC
RXD+
TXD-
TXD+

N sl-"S

oW AAR RAAARS
pt

il RN as F
1131 1AL 1,’\' ¥

223 2

— INjwls~ ||| |0

SRsmuan smas O

-
-
-
gol %
'™
=y
'
'—

Conformity connector : RJ-45connector
Conformity cable : Double shielded cable
(Category 5)

Fig3-1 EtherCAT Communication connector
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3.2 Power supply. 1/0O connector

o

3 E'th er CAT""'

RS485 Communication connector
((WAGO 734-236)

.

7341 s 4# 5 l . ‘ CAN Communication connector
IR TS | I :(WAGO 734-236)

1ot

fao

DIO Interface connector (IN,OUT)
IN/OUTPUT connector :(WAGO 734-236)

sssmuans smus 8

-+
-
-
.'..
Ve
-
-
.-

~

DC24V Power Supply connector (0V -- +24V)

Fig3-2 Power supply. 1/0 connector

CAN Communication connector (CN5)

The Pin specifications is shown in the following table 3.1

Table 3-1
Pin# 1/0 Dir Signal Name

1 - +5V
2 1/0 CANH
3 - FG

4 1/0 CANL
5 - GND
6 - -
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RS485 Communication connector (CN6)
The Pin specifications is shown in the following table 3.2

Table 3-2

Pin# 1/0 Dir Signal Name
1 - +5V
2 Output
3 Output
4 Input
5 Input Y
6 - GND

Digital 1/0 Interface connector (TB1-TB4)
The Pin specifications is shown in the following table 3.3

TB2 and TB4 connector are only input.

TB1 and TB3 connector are only output.

Table 3-3

Pin# 1/0 Dir Signal Name
1 - +24V
2 IN or OUT IN*/QUT*
3 IN or OUT IN*/QUT*
4 IN or OUT IN*/QUT*
5 IN or OUT IN*/QUT*
6 - GND

RO1AN3326EJ0100 Rev.1.00
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3.3

Status LED
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Communication Status LED

RUN
Operation : Turn on

Safe Operation : Single flash
Pre Operation : Blinking
Initialization : Turn off

L/AIN

Link up operation : Flickering
Physical layer link up : Turn on
Physical layer non-link up : Turn off

L/A OUT

Link up operation : Flickering
Physical layer link up : Turn on
Physical layer non-link up : Turn off

ERR
WD Time Out : Double flash

Sync or Communication data are abnormal

flash
Communication setting is abnormal
Normal operation: Turn off

STER
Operation : Turn on

Sync or Communication data are abnormal

Safe Operation : Single flash
Pre Operation : Blinking

: Single

: Blinking

: Single flash

Fig3-3

Communication Status LED

RO1AN3326EJ0100 Rev.1.00
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Power Supply, /O Status LED

LED Status

OUTO -- OUT7

Output on: Turn on

Output off or open : Turn off

INO -- IN7
Input on : Turn on
Input off or open : Turn off

PWR
Turn on by power supply injection

Fig3-4 Power Supply, I/O Status (user) LEDs
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3.4 DIP Switch

DIP Switch
1 0
o 1
- 1o —— General-purpose SW
~ W2 (SW2)
- 01
1 0
™ I 8 =
~ W7
> W6
- I s — D (0--255)
- W]+ (SW3)
- |3
v B2
:[ 1 Lower bit -
Fig3-5 DIP Switch
DIP switch 2 can set the input level to PG2-PG5.
DIP switch 3 can set the ID (0 — 255)
Table 3-4 DIP switch (SW2)

Switch Signal name of EC-1 Function

SW2-1 PG2 General purpose SW2-1

SW2-2 PG3 General purpose SW2-2

SW2-3 PG4 General purpose SW2-3

SW2-4 PG5 General purpose SW2-4

RO1AN3326EJ0100 Rev.1.00
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3.5 Configuration Switch

Other connector

JTAG connector

TEST Pad

Reset switch (SW1)

.s"'.\.— e 4
g..l‘ idid

PR e

T_lfff‘ L‘f

Tiistint

UART connector

Fig3-6 Switch on the board

Reset switch (SW1)
This is a push switch to generate reset in EC-1 and this I/O.
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JTAG connector (CN2)
This is half pitch connector for debug.
Connector : SHF-110-01-L-D-TH

Table 3-5 JTAG CN2

Pin# Signal name Pin# Signal name
1 VRef 2 TMS
3 GND 4 TCK
5 GND 6 TDO
7 --- 8 TDI
9 GND 10 RESET
11 GNDcap 12 GND
13 GNDcap 14 GND
15 GND 16 GND
17 GND 18 GND
19 GND 20 GND

UART connector (CN4)

This is USB-MiniB type connector to use for UART.

Table 3-6 UART CN4

Pin# Signal name
1 VBUS
2 -D
3 +D
4 ID
5 GND

RO1AN3326EJ0100 Rev.1.00 Page 15 of 44
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TEST Pad Connection Pins
The following pins are connected from EC-1 and other chips to probing pads.

PAD : Through hole ¢@0.8mm

Table 3-7 Pad List

Pin Name Pad Name PAD Connection State
ERROROUT ERR -
TEST# TRSTZ -
RES# RESZ -
P90 P90 -
PI1 PI1 -
P92 P92 -
P93 P93 -
P94 P94 -
P95 P95 -
P96 P96 -
P97 P97 -
D24V0 -
D5V0 .
POWER sk -
A3V3 -
D1v2 -
AlV2 -
GND GND1 -
GND2 -

RO1AN3326EJ0100 Rev.1.00

2016.10.01
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4. Object dictionary
4.1 CoE Communication area

A CoE communication object list, an object type and a data type, and the access direction are as follows.
The index which is not in a list at 0x1000-0x1FFF is a reservation domain.

Table 4-1 CoE Communication area

Index Sub index | Object type Name Data Type R/W
0x1000 0x00 VAR Device Type UINT32 RO
0x1001 0x00 VAR Error register UINT8 RO
0x1008 0x00 VAR Manufacturer Device Name VISIBLESTRING RO
0x1009 0x00 VAR Manufacturer Hardware Version VISIBLESTRING RO
0x100A 0x00 VAR Manufacturer Software Version VISIBLESTRING RO
0x1018 - RECORD Identity Object - -

0x00 - Number of Entry UINT16 RO
0x01 - Vendor ID UINT32 RO
0x02 - Product Code UINT32 RO
0x03 - Revision UINT32 RO
0x04 - Serial Number (Not Support) UINT32 RO
0x10F1 - RECORD Error behavior (Not Support) - -
0x00 - Number of Entry UINT8 RO
0x01 - Local Error Reaction UINT32 RW
0x02 - Sync Error Counter Limit UINT32 RW
0x1600 - RECORD Receive RxPDO Mapping PDO Mapping -
0x00 - Number of mapped application UINT8 RO
objects in RxPDO
0x01 - PDO mapping for the 1st application UINT32 RW
object to be mapped.
0x08 PDO mapping for the 8th application
object to be mapped.
RO1AN3326EJ0100 Rev.1.00 Page 17 of 44
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Index Sub index | Object type Name Data Type R/W
0x1A00 - RECORD Transmit TxPDO Mapping PDO Mapping -
0x00 - Number of mapped application UINT8 RW
objects in TXxPDO
0x01 - PDO mapping for the 1st application UINT32 RW
object to be mapped.
0x08
PDO mapping for the 8th application
object to be mapped.
0x1C00 - ARRAY SM(Sync Manager) type - -
0x00 - Number of entry UINT8 RO
0x01 - SMO communication type UINT8 RO
0x04 SM3 communication type
0x1C12 - RECORD SM2 - SM3 PDO Assignment - -
0x00 - Number of Entry UINT8 RO
0x1C13
0x01 - 1stallocated PDO UINT16 RW(RO)
0x1C32 - RECORD SM2 - SM3 Synchronization - -
0x00 - Number of Entry UINT8 RO
0x1C33
0x01 - Sync mode UINT16 RW(RO)
0x02 - Cycle time UINT32 RW(RO)
0x03 - Shift time UINT32 RW(RO)

RO1AN3326EJ0100 Rev.1.00
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4.2

Device object

Information peculiar to a device is stored.

Index Name Description
0x1000 Device Type Indicates the device profile.
Sub-Index Parameter Data type R/W PDO map
0x00 - UINT32 RO No
31 19 18 16 15 0
looooooooo000o000f || |
| T Number of device profile (value 0x191)
Input unit is 1, other is 0.
Output unit is 1, other is 0.
Index Name Description
0x1001 Error register The error condition of the EtherCAT slave
Sub-Index Parameter Data type Access PDO map
Error condition
0x00 No error
0x00 0x01 General error UINT8 RO No
0x10 Communication fault
0x20 Device profile error
Index Name Description
0x1008 Device name Device name of the EtherCAT slave
Sub-Index Parameter Data type R/W PDO map
Device name
0x00 “EC-1 Remote I/O VISIBLE STRING RO No
Index Name Description
0x1009 Hardware version Hardware version of the EtherCAT slave
Sub-Index Parameter Data type R/W PDO map
0x00 Harﬂwg,re version VISIBLE STRING RO No
Index Name Description
0x100A Software version Firmware version of the EtherCAT slave
Sub-Index Parameter Data type R/W PDO map
0x00 SOfE‘;"%rle,,"ers'O“ VISIBLE STRING RO No
Index Name Description
0x1018 Identity Information for identifying the slave
Sub-Index Parameter Data type R/W PDO map
oxoo | NuTRerofentry UINT16 RO No
Vendor ID
0x01 “0x00000766” UINT32 RO No
Product code
0x02 “0x00000501" UINT32 RO No
Revision
0x03 “0x00000001” UINT32 RO No
Serial number (Not Support)
0x04 “0x00000000” UINT32 RO No

RO1AN3326EJ0100 Rev.1.00
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Index Name Description
0x10F1 Error behavior (Not Support) Error configuration information
Sub-Index Parameter Data type Sub-Index Parameter
0x00 Number of entry UINT8 RO No
0x01 Local Error Reaction UINT32 RW No
0x02 Sync Error Counter Limit UINT16 RW No

4.3 PDO mapping

The communication transmission data between master and slaves is assigned to the EtherCAT I/O unit in

advance. The user can access PDO, without changing.

The details of the PDO mapping entry of 0x1600 and 0x1A00 are shown below.

e (0x1600 : Receive RxPDO Mapping

Index Name Description
0x1600 RxPDO1 Entry of a RxPDO1 mapping object dictionary
Sub-Index Parameter Data type R/W PDO map
0x00 Number of Entry UINT8 RW No
0x01 Digital Output Bit0 UINT32 RW 0x7000 : 0x01
0x02 Digital Output Bitl UINT32 RW 0x7000 : 0x02
0x03 Digital Output Bit2 UINT32 RW 0x7000 : 0x03
0x04 Digital Output Bit3 UINT32 RW 0x7000 : 0x04
0x05 Digital Output Bit4 UINT32 RW 0x7000 : 0x05
0x06 Digital Output Bit5 UINT32 RW 0x7000 : 0x06
0x07 Digital Output Bit6 UINT32 RW 0x7000 : 0x07
0x08 Digital Output Bit7 UINT32 RW 0x7000 : 0x08
e 0x1A00 : Transmit TXPDO Mapping
Index Name Description
0x1A00 TxPDO1 Entry of a TXPDO1 mapping object dictionary
Sub-Index Parameter Data type R/W PDO map
0x00 Number of Entry UINT8 RW No
0x01 Digital Input Bit0 UINT32 RW 0x6000 : 0x01
0x02 Digital Input Bitl UINT32 RW 0x6000 : 0x02
0x03 Digital Input Bit2 UINT32 RW 0x6000 : 0x03
0x04 Digital Input Bit3 UINT32 RW 0x6000 : 0x04
0x05 Digital Input Bit4 UINT32 RW 0x6000 : 0x05
0x06 Digital Input Bit5 UINT32 RW 0x6000 : 0x06
0x07 Digital Input Bit6 UINT32 RW 0x6000 : 0x07
0x08 Digital Input Bit7 UINT32 RW 0x6000 : 0x08

RO1AN3326EJ0100 Rev.1.00
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e (0x1C00:Sync manager type

Index Name Description
0x1C00 Sync manager type Using the sync managers
Sub-Index Parameter Data type R/W PDO map
0x00 Number of entry UINT8 RO No
0x01 Sync-manager type channnel0: Mailbox Output UINT8 RO No
0x02 Sync-manager type channnell: Mailbox Input UINT8 RO No
0x03 Sync-manager type channnel2: PDO Output UINT8 RO No
0x04 Sync-manager type channnel3: PDO Input UINT8 RO No
e 0x1C12:SyncManager2 PDO Assighment
Index Name Description
0x1C12 RxPDQO assign PDO assign outputs
Sub-Index Parameter Data type R/W PDO map
0x00 Number of entry UINT8 RO No
1st allocated RxPDO1
0x01 “0x1600” UINT16 RW(RO) 0x1600
e 0x1C13:SyncManager3 PDO Assighment
Index Name Description
0x1C13 TXPDO assign PDO assign inputs
Sub-Index Parameter Data type R/W PDO map
0x00 Number of entry UINT8 RO No
1st allocated TxPDO1
0x01 “Ox1A00” UINT16 RW(RO) 0x1A00
e (x1C32: Sync Manager2 Synchronization
Index Name Description
Synchronous setup of SM2.
0x1C32 SM output parameter There are no changes as a Remote 1/O to the various
Sub-Index.

e 0x1C33:SyncManager3 Synchronization

Index Name Description
Synchronous setup of SM3.
0x1C33 SM input parameter There are no changes as a Remote 1/O to the various
Sub-Index.

RO1AN3326EJ0100 Rev.1.00
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4.4

CoE Profile area
The object list of the profile area of CoE, and a data type and the access direction are shown.

Table 4-2 CoE profile area

Index Sub-Index Name Data Type R/W
0x6000 0x00 Number of entry UINT8 RO
0x01 Data of Digital Input BitO BOOLEAN RO

0x02 Data of Digital Input Bitl BOOLEAN RO

0x03 Data of Digital Input Bit2 BOOLEAN RO

0x04 Data of Digital Input Bit3 BOOLEAN RO

0x05 Data of Digital Input Bit4 BOOLEAN RO

0x06 Data of Digital Input Bit5 BOOLEAN RO

0x07 Data of Digital Input Bit6 BOOLEAN RO

0x08 Data of Digital Input Bit7 BOOLEAN RO

0x7000 0x00 Number of entry UINT8 RO
0x01 Data of Digital Output BitO BOOLEAN RO

0x02 Data of Digital Output Bitl BOOLEAN RO

0x03 Data of Digital Output Bit2 BOOLEAN RO

0x04 Data of Digital Output Bit3 BOOLEAN RO

0x05 Data of Digital Output Bit4 BOOLEAN RO

0x06 Data of Digital Output Bit5 BOOLEAN RO

0x07 Data of Digital Output Bit6 BOOLEAN RO

0x08 Data of Digital Output Bit7 BOOLEAN RO

RO1AN3326EJ0100 Rev.1.00
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4.5 CoE Profile area parameter
e 0x6000 : Digital Input Bit0-7
Index Digital Inputl
0x6000
Sub-Index Parameter Data type R/W Default
0x00 Number of entry UINT8 RO 0x08
Digital Input Bit0(DI0)
0x01 The data inputted into DIO is displayed. BOOLEAN RO 0
Digital Input Bit1(DI1)
0x02 The data inputted into DI1 is displayed. BOOLEAN RO 0
Digital Input Bit2(DI2)
0x03 The data inputted into DI2 is displayed. BOOLEAN RO 0
Digital Input Bit3(DI3)
0x04 The data inputted into DI3 is displayed. BOOLEAN RO 0
Digital Input Bit4(Dl14)
0x05 The data inputted into DI4 is displayed. BOOLEAN RO 0
Digital Input Bit5(DI5)
0x06 The data inputted into DI5 is displayed. BOOLEAN RO 0
Digital Input Bit6(DI6)
0x07 The data inputted into DI6 is displayed. BOOLEAN RO 0
Digital Input Bit7(DI7)
0x08 The data inputted into DI7 is displayed. BOOLEAN RO 0
e 0x7000 : Digital Output Bit0-7
Index Digital Outputl
0x7000
Sub-Index Parameter Data type R/W Default
0x00 Number of entry UINT8 RO 0x08
Digital Output Bit0O(DOO)
0x01 The data outputted to DOQ is displayed. BOOLEAN RW 0
Digital Output Bit1(DO1)
0x02 The data outputted to DOL1 is displayed. BOOLEAN RW 0
Digital Output Bit2(DO2)
0x03 The data outputted to DO2 is displayed. BOOLEAN RW 0
Digital Output Bit3(DO3)
0x04 The data outputted to DO3 is displayed. BOOLEAN RW 0
Digital Output Bit4(DO4)
0x05 The data outputted to DO4 is displayed. BOOLEAN RW 0
Digital Output Bit5(DO5)
0x06 The data outputted to DO5 is displayed. BOOLEAN RW 0
Digital Output Bit6(DO6)
0x07 The data outputted to DO6 is displayed. BOOLEAN RW 0
Digital Output Bit7(DO7)
0x08 The data outputted to DO7 is displayed. BOOLEAN RW 0
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5. Sample software for EtherCAT protocol

This chapter describes a method of using EtherCAT Slave Stack Code (SSC), to build a remote 1/O
software.

Please prepare if you want to use the SSC, it is necessary to obtain a license.

5.1 Sample software construction environment
The sample program construction environment of this manual assumes the following.

IDE : IAR Systems
Embedded Workbench for ARM Version 7.7x.x and later

Emulators : IAR Systems

I-jet or or equivalent,

5.2 Directory and Files

Remote 1/0 sample software for EC-1 is provided the following files.

(1) Sample source files
Sample source file configuration after 5.2 and 5.3.
EC-1_samplesoft

F—Include
F—Library
—Source
FDriver
F—Templates
L—Project
L—EtherCAT_Remotel0
F—IAR
| EC_1_ecat_io_serial_boot. eww : IAR Project file
L—SSC
| EC-1_RemotelO. esp : SSC Tool Project file
F—ESI_File
| EC-1_RemotelO. xml : ESI file
L—SSC_config
|  Renesas_EC-1. xml : SSC Tool config file
L—Src : SSC Source Gode folder
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(2) EtherCAT Slave Stack Code(SSC)
The source code that is automatically generated by the EtherCAT Slave Stack Code Tool (SSC Tool) is

used in this sample software.

SSC Tool project file is put on the following folder.

Refer to the next chapter for automatic generation by SSC Tool.
EC-1_samplesoft/Source/Project/EtherCAT RemotelO/SSC/EC-1_RemotelO.esp

(3) ESI File
Please use the following file for ESI file.

EC-1 samplesoft/Source/Project/EtherCAT RemotelO/SSC/ESI File/ EC-1 _RemotelO.xml
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5.3 How to create EtherCAT Slave Stack Code(SSC)

The following folder contains the project file “EC-1_RemotelO.esp”.
EC-1_samplesoft/Source/Project/EtherCAT_RemotelO/SSC
Please follow the procedure below to create source-code with project file “EC-1_RemotelO.esp”.

(1) After executing the project file, a following dialog is displayed.

¥y EC-1_RemotelO - Slave Stack Code 1;001 "
Eile  Project Tool

Help

Slave Project Navigation Slave Settings
(=8 EC-1 RemotelO :
Slavelhformation SEPNEE) 4l
- Generic Confie File Version1 330
Hardware File name Description Version
EtherCAT State Machine ot
- Synchronisation aceapplc fioE ADS over EtherCAT 5.11 =
= Application aceapplh 5.1
i ProcessData L
 Mailbox applinterfaceh EcatAppl EtherCAT application 5.11

Compiler ESM EtherCAT State Machine 420
5.11

5.11

bootmadec
bootmodeh
ciad02apple

Cifd02appl CiA402 Sample Application

ciad02applh 5.11
coeapple CoE CAN Application Profile over EtherCAT 5.11
coeapplh 5.11
diage Diagnosis Object 5.11
diagh 5.11 -

[Reload File | [ Remave | [ Add File(s) |

Conflicts

€ Info A& Warning
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(2) Select “Create new Slave Files”.
Click the [Project] — [Create new Slave Files] from the menu.

el =
(@ Project Update
Find Setting Ctrl+F L
n13.3.0
ﬂ Create new Slave Files F5 ; Description Verzion 1
 Synchronisation aceapplc AoE ADS over EtherCAT 5.11 H
= Application aoeapplh 5.11
- ProcessData L
. Mailbox applinterfaceh Ecatfppl EtherCAT application 511
& Compiler bootmode ESM EtherCAT State Machine 20
bootmade h 5.1
ciad02apple Cifd02appl CiAd02 Sample Application 5.11
ciad02applh 511
coeapple CoE GAM #pplication Profile over EtherCAT 511
coeapplh 511
disec Diagnosis Object 511
diagh 5.1 -
[ Reload File | [ Remove | [ Add File(s) |
Conflicts
€ Info A Warning @ Error
L
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(3) Create the source files.

At open window “Create new Slave Files”, creation of source files are started by click the [start] button.

Source Folder will be automatically generated in the path of the following.

EC-1 samplesoft/Source/Project/EtherCAT RemotelO/SSC/Src

Create new Slave Files

Project File

Source Folder

Progress

77 7T ¥workspace¥iccarm¥EC- 1_EtherCAT S¢

Wworkspace¥iccarm¥EC- Change

¥workspace¥iccarm¥EC-

¥workspace¥iccarm¥EC-

Cancel

J (

Start

]
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(4) Create the source files.

Creation of the file is complete, and the following dialog box is displayed

Create new Slave Files

| Project File ¥workspace¥iccarm¥EC-1_EtherCAT SSC_DC¥src¥sample¥SSC¥EC-1_RemotelOesp
Source Folder N¥workspace¥iccarm¥EC-
| Wworkspace¥iccarm¥EC-

J¥work space¥iccarm¥EC-
Progress

"ecatappl.c” : new file written
“ecatappl.h” : new file written
“ecatcoe.c" : new file written
"ecatcoe.h" :@ new file wr
"ecatslv.c" : new file wrd Create Files Finished
"ecatslv.h"” : new file wr
"esc.h" : new file writte
"mailbox.c" : new file wr New files created successfully .
"mailbox.h" : new file wr
"objdef.c" : new file wri
"objdef.h" : new file wri
“"sdosexv.c" : new file wr Open Folder

"sdosexv.h" : new file wr
"remotelOappl.c” : new f£il
"remotelIOappl.h" : new file written
"renesashw.c" : new file written
“renesashw.h" : new file written
"main.c” : new file written

"board RenesasEva.c” : new file written
|Generate files finished

Create Slave files finished
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6. Prepare for the EtherCAT Communication

6.1 Copy ESI (EtherCAT Slave Information) file

Copy the “EC-1_RemotelO.xml” file under the following folders which installed TwinCAT

ESI file is located in the following folder
EC-1_samplesoft/Source/Project/EtherCAT _RemotelO/SSC/ESI_File

Obtaining of TwWinCAT, please refer to Appendix A.

min case of TWINnCAT2
TwinCAT/lo/EtherCAT

min case of TwWinCAT3

TwinCAT/3.1/Config/lo/EtherCAT

6.2 Setting the PC network environment

Set the network environment of the PC to use for EtherCAT driver.

Metworking | Sharing

Connect using:

EF  TwinCAT-Intel PCI Ethemet Adapter (Gigabit]

Thiz connection uses the following items:

IR Client for Microsoft Metwaorks

O .@ Dreterministic: M etwaork Enhancer

O SQDS Packet Scheduler

O .@ File and Printer Sharing for Microzoft Metwarks
<ie TwinCAT Ethermet Protocol

[] s Intemet Pratocol Version B [TCPAPYE]

[ -+ Intemet Protocol Version 4 [TCPAPw4)

1 | 1 | 3

Install... ] ’ Uniryztall Properties

Description

Allowws pour computer bo access resources on a Microsoft
nebwark.

ak. ] [ Cancel

Display the connect network adapter property, and choose only the TwWinCAT driver "TwinCAT Ethernet

Protocol".

If the TWinCAT driver does not appeatr, or the installation of TWinCAT driver is unfinished, please refer to

Appendix B.
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6.3 Board Connection

Please establish the following connections between the EC-1 board and the PC

(1) Connect Ethernet Port 0 to your PC (with TwinCAT installed) with an Ethernet cable (recommend
Category 5).

(2) Please connect the 20 pin half pitch connector from the debugger.

(3) Please connect the 24V-2A DC adaptor.

6.4 Start EWARM

e

ke |- « iccarm » EC-1EtherCAT_SSC_DC » - Search £C-..

File  Edit Miew Tools Help

Organize » % Open » Burn Mew folder

J workspace o Mame
| iccarm
. EC-1_EtherCAT S3C_DC
Jinc

. Serial Flash Boot

Jinc

. Serial Flash Boot

J settings

J srC
| EC1 init_boot.mac
|| EC-1_serial_boot_DC.dep
| EC-1_serial_boot_DC.ewd

) settings
.SrC
. Ccomman

s odre .
| EC-1_serial_boot_DC.ewp

J sample =
4] EC-1 serial_boot_DC, ey

| ssc
| ESLFile P T—

litern selected M Computer

Double click the file “EC-1_serial_boot .eww” in the SampleSoft installation found in the
EC-1 samplesoft/Source/Project/EtherCAT_RemotelO/IAR

folder.

The IAR Embedded Workbench IDE will start automatically.

(1) Execute the compile
(2) Run download and debug.
(3) Run the program.
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7. Connection with TwinCAT

7.1 Start up TWinCAT

mIn the case of TwWinCAT2

Please activate the “TwinCAT XAE” program using one of the following methods:

(1) Task tray = [TwinCAT System Manager]
(2) Start menu = [TwinCAT System] = [TwinCAT System Manager]

mIn the case of TWinCAT3

Please activate the “TwinCAT XAE” program using one of the following methods:

(1) Task tray = [TwinCAT Config Mode] = [TwinCAT XAE (VS2010)]
(2) Start menu = [Beckhoff] =[TwinCAT3] = [TwinCAT XAE (VS2010)]

After activating the program, please select [File] = [New] = [Project] and make a new project as a

TwinCAT XAE Project type.

7.2 Scan I/O devices

The following operation is similar for both TwinCAT2 and TwinCAT3
The image below is an example of the TwinCAT3 operation.

(1) Rite click on [Devices] and select [Scan].

TwinCAT Projectl - Microsoft Visual Studio | ]

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window He
Pl S a f AR 9 - - - b [Release  -|[TwincaT

TLILE U ar—
Solution Explorer * I x

4 Solution 'TwinCAT Project1’ (1 project)
4 ] TWInCAT Project1
> @l SYSTEM
MOTION
PLC
& SAFETY
Bl c++
a /0
% Devices
& Mapp 2 Add New Item... Ctrl+Shift+A

3] Add Existing Item... Shift+Alt+A

Export EAP Config File
¥ Scan
&, Paste Ctrl+V

rnings | (i) 0 Mes
Paste with Links

(2) Select [OK] and Scan is running.
(3) Select [EtherCAT] Device and [OK].
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- i i ;
D 2 [EtherCAT]  [Local Area C tion [TwinCAT-Intel PCI Ethernet A ]
J|Device 2 [EtherCAT)  [Local Area Connection [Twin ritel ernet A r 1'

Cancel

Select Al
Unselect All

[NOTE] If the EtherCAT Device does not display, confirm the following factors
® EC-1Board and PC(TwinCAT) disconnect
» Connect EC-1 Board and PC with Ethernet cable
® Network adapter setting is not selected to EtherCAT
> Referto 6.2
® EtherCAT driver is not installed
» Refer to Appendix B

(4) Select[Yes] and Scan Box.
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(5) If the scan is successful, the Box 1(EC-1 Remote 1/0) displayed.

PO TWINCAT Project2 - Microsoft szud_;sg_:doo- |

file Edit Yiew Project Bulld Debug TwinCAT PLL
S SN K3t W 5 1 I 0 RE Y I RE R R e
'L a nzk@\*’ || <Local>

Solution Explorer v B X

™
- Solution "TwinCAT Project2’ (1 project)
+ o] TWInCAT Project2
il SYSTEM
& MOTION
& ric
) SAFETY
Bic++
« @yvo
¢ "% Devices
4 9 Device 3 (EtherCAT)
+a Image
*® Image-info
2 SyncUnits
Inputs
W Outputs
& InfoData
4 o Box 1 (EC-1 Remote 1/0
TxPDO1
& RxPOO1
@ wesState g
& InfoData
a5 Mappings

[NOTE-1] Inthe case where display “Box 1 (PFFFFFFFF RFFFFFFFF)”, refer to Appendix C

Need to write the Slave Information to EEPROM.

[NOTE-2] In the case where display the follow warning, refer to chapter 6.1.
Copy the “EC-1_RemotelO.xml” file under the TwinCAT folder.

Mew device type found (EC-1 Remote 1/0 - 'EC-1 Remote 1/0
Vendarlgd 0x766 PuductCode 0x501 RevisionNo 0x100

Use available onfine description instead [YES) of try to load appropriate descriptions from the web

| Apply to all [ ves ] | No | | OnineESIUpdae (web access requied).. |

[NOTE-3] Inthe case where Box 1 (EC-1 Remote I/O) is not displayed correctly, please re-check

the following
+ EC-1 board reset after writing E2PROM.

= After E2PROM writing, reset is necessary

+ ESl file for EC-1 remote 10 written in at E2PROM correctly?.

= Refer to Appendix C
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7.3 Data Read/Write

Read / Write data with TwinCAT and EC-1 Board.

B Read (EC-1 boardto TwinCAT)

(1) Open the TxPDOL1 of Box1 EC-1 Remotel/O

(2) Input any bit set to "1" from RemotelO.
The selected bit is reflected in the onlines.

90 TWrCAT Projectt - Mircssht Visual Suds
R

e BN Yew Pomt Dukt Detxg TWnCAT RC Jooh Wope JYnkw ek

N AT AP A OS]~

RO ASNT & <Local>

Sodton BExplorer

4+ "% Devies
¢ W Devcn 3
*8 [mage
2% Image-tnfo

EtherCAY)

2 Syrcunits
Inonts

B Outpets

@ [rdoleta

@ 3R bex 1 (1C-1 Rermcte LO

B weliate
W Infolats
85 Magprgs

- - ’ s - o .
wl* | b Relese || TWCAT RT (x86) - DFAE®
> T [
iy s o awolanE oY, Q8 4,
x )| TwinCAT Progects  x
Nare Créne Type &3 » AS2. in (73 e
* oio Y Mo or 0O
ol oY »ns ot 0
LY 1 Lo »3 ot 0
ol BIY »3 ot 0
» Ol4 1 Y »a ot 0
oS L0 ws inpat
» 06 ] 8y »na Iaput
» o oIt ».7 ot

O 0Errors & £ 0 Wermings

Descrgton
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B Write (TwinCAT to EC-1 board)

(1) Open the RxPDOL1 of Box1 EC-1 Remotel/O
(2) Select any bit and click [Online Write]
(3) Set the write values in “Set Value Dialog”, the EC-1 Board selected LED will light up.

TWInCAT Project] - Microsl

File G0t Vww Promct Bukd Detug TWrCAT PC Took Scope Window belp

(e e Tk ] & s )00 = ol

I GRS @6 || <loca>

]
W SAFETY
Bices
« @ro
* *% Devices
¢ " Devioe 3 (EtherCAT)
*% image
*% Image-irdo
2 Synclors
Inputs
W Outputs
@ (nfcOota
4 o Box ] (EC-1 Remote 10
HEOO1
« W RO
& D00
® oo
s 002
& o2
= DOs
& D05
= 0Os
= 0Or
@ Wweszete
@ IrfeData
&% Magpings

.

Qe B rain " - T e |
S8 e -l TweCATRT036) -8 RGP S
“Jsf (dr s gdupue0land S0 ]88 4.
TWINCAT Projects x
Name Onkne Type »Add... In, Use Uniked to
v 0
0
o
0
0
Y
0
0

O 0lrrors | 4 OWamings | ()0 Messagm | Sl
Descrigtion Fie

5 Error Ust

Lne Column Project
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8. Connection with external equipment
8.1 Power supply and Photo coupler input connection diagram

It is the connection method of the power supply and photocoupler input part.

CN INJ_‘
P24

— ] +24V
_ - gl
Contact Switch | —{N24 oV
r — —{N24
I |—|— ikl

3Line NPN Output sennser N |

Nl

L= —wel—
|
|
+24V| +24V
|
3Line NPN Output sennser IN1 4’[\ | Yl
P24
NC "
N24
L] INT —\L ~
s ov ;';?
: 124y 424y Internal Circuit

Contact Switch IN31 4’[\
P24
NC "
N24 1

ov
PWR
1 0.63A DC/DC T
PWR or 24\ i
From Other slave units L(i Fuse ‘/7\7
FG
PWR 3
1
YTy
To Other slave units % +§$V
ol
3=
Fig8-1 Photo coupler input connection diagram

3 Power supply is less than 2A in total.
Attach a short circuit protection element to the power supply input edge or use the power supply with
the short circuit protection function.
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8.2 Power supply and FET output connection diagram

CN oUT
P24 +24v
=TT

poal

Relay or Valve N24 ov

N24
OUT3%

Indicator :i ﬁ
ouTEl

Relay or Valve

+24V

NC
N24

o
[
3
ry

ouTH P24j\
-
!

+24V

ELOOOOOR
[=)

Indicator oUT31

P24
NC

N24
OUT31—|

PWR 1 0 63A DC,/DC
PWR or {_24\\] ]
23 b

FG

From Other slave units -
Fuse

PWR i

Internal Circuit

To Other slave units

+24V

fﬂ

o]
1
l

ov

Fig8-2 FET output connection diagram

% Power supply is less than 2A in total.
FET output is less than Max100mA per one point, and 2A in total.

Attach a short circuit protection element to the power supply input edge or use the power supply with

the short circuit protection function.
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9. Dimensional Outline Drawing

O B EIIIIIIIIII' e
e | (111 ] ] o
. T T e
IN ot 3 -/
ﬁiaz.ﬁt E
o f T 4
! O : ol
O o EtherCAT OUT -_
10| & : e -
o' 5 | ), =
A [ ;
Jo | & RENESAS G, |
B - Ec- )
RTKOEF00270000008J _'_M_H'- -
comm comd £ EEE -
: 0000 TSSR
s g S99 o
EEER” TS-EC-I

+ . B N EC-1 Evaluation Board
z o o RS-485 Rev. 1.0
5 MADE IN JAPAN
~ O A AOOOOA 5-TC504336
<\) O OO0COOCOOPF, Own Qo
) — 1 I 1

Fig9o-1 Outline Drawing
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10. Appendix

10.1 Appendix A TwinCAT installation

TwinCAT is available from Beckhoff Automation Corporation.
http://www. beckhoff. com/

10.2 Appendix B TwinCATdriver
To use the TwinCAT, must install the TwinCAT driver.

The installation procedure is showed as follows.
(1) TwinCAT starting
B In the case of TWinCAT2
By a method of either following, please start up a program.
Task tray =[TwinCAT System Manager]
Start menu =[TwinCAT System] = [TwinCAT System Manager]

B In the case of TWinCAT3
By a method of either following, please start up a program.
Task tray =[TwinCAT Config Mode] = [TwinCAT XAE (VS2010)]
Start menu = [Beckhoff] = [TwinCAT3] = [TwinCAT XAE (VS2010)]

(2) Display the Ethernet adapter
B In the case of TWinCAT2
[Option] = [Show real Time Ethernet Compatible Devices...]

M In the case of TWinCAT3

[TWinCAT] = [Show real Time Ethernet Compatible Devices...]
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(3) Installation of TwWinCAT driver
Select the network adapter on which want to install, and then run the [Install].

Installation of TWInCAT RT-Ethernet Adapters

Ethernet Adapters

E¥ |nstalled and ready to use devices

Compatible devices

40—l TUPiEE - Iri

ncompatible devices

BF D-rpL2 s b0 -8 - IntellR) Centrino[R) Advanced-N 6205
Dizabled devices

=X

Update List
Install
Enable
Disable

™ Show Bindings

Install is complete, "Installed and ready to use devices™ will appear on the network adapter.

Installation of TwinCAT RT-Ethemnet Adapters

Ethemnet Adapters

El-EF Instaled and ready to use devices

P i O—fl TUPHE# - TwinCAT-ntel PO Ethemet Adapter [Gigahit]
2F Compatible devices

Incompatible devices

- F DAL o kDb - IntellR] Centrina(R] Advanced-N 6205
Dizabled devices

(B8

Update List

Enable
Dizable

[~ Show Bindings

RO1AN3326EJ0100 Rev.1.00

2016.10.01

RENESAS

Page 41 of 44




EC-1 Series REMOTE I/O edition Remote I/O edition

10.1 Appendix C Refresh EC-1 Board E2PROM data from TwinCAT

It is possible to refresh the E2PROM data of the EC-1 board from TwinCAT when TwinCAT is properly
linked to the EC-1C.

At the first launch after obtaining the board, please execute the procedure in this section because the
contents of E2PROM are blank. From the second time on, as long as E2ZPROM is not overwritten, the
procedure in this section is not needed. Please go to the next section.

(1) Double-click on “Box 1” to show the right-hand option panel shown below
(2) Select the “EtherCAT” tab on the right-hand pane
(3) Click the “Advanced Settings” button.

B 25 - TwinCAT System Manager =2 o ===
File Edit Actions View Opftions Help
D@ e M| | & Bn [#h B |2 |en v o & 2% ([@% 2 QPEELE€ D 2
=-Bfl] SYSTEM - Configuration
G || EtherCGAT |l
- PLC - Configuration =
= 1/0 - Configuration Type (2)
£ B8 1/0 Devices Produg -1/ (3)
=== Device 4 (EtherCAT) futa Tne Addr ]
~= Device 4-Image ewecaTar B WM Q Advanced Settings
== Device 4-Image-Info m ;
-1 Inputs . )
&l Outputs Previous Port: Master
§ InfoData
@ Box 1 (PFFFFFFFF RFFFFFFFF)
&8 Mappings (1)
Ready Local (10.30.182.26.1.1) [eGlylila Wi etel=]
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(4) Click on “E2PROM” --“Hex Editor” to show the option panel.
(5) Select the“Download from List’tab

Advanced Settings

- General
Behavior

- Timeout Settings

- Identification
FMMU / SM

- Init Commands

&t Distributed Clock

- ESC Access

= E2PROM

--Configured Stati

Hex Editor

Smart Vievf

- FPGA

(4)

- Memaory

I Diowinload

Read fram File.. |

] [
]

( Upload

irite to File ]

(5)

Download from List..

[ ok ][ Fevtn |

(6) Selectthe EC-1 Remotel/O ESI file “EC-1 Remote 1/0”, click [OK] and EEPROM write.

Write EEPROM R

T

Available EEFROM Descriplions
--a€, Fenezas Electronics Cop.

B2t RANIZMIEC Evaluation Board
= 2% Renesas EC1 Slaves

b J EC-1 Remole 110 [1281 / 256)

| Show Hidden Devices

ik
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(7) The transfer is successful if the data display in [Hex Editor].

=-General

FMMU / SM

nit Commands
Mailbox
Distributed Clock

- ESC Access

2PROM
-Configured Stati
-Enhanced Link C
-Smart View
Hex Editor

T b

Hex Editor

0000 80 OE 42
0010 && 07 00
0020 00 00 00
0030 00
0040 00 00 00
0050 00 00 00
0060 00 00 00
0070 00 00 00
0080 OR 00 52
0090 65 20 49
00RO 61 73 20
00BO 20 45 43
00Co &3 &8 72
00D0 20 49 &E
00ED 44 4% 32
00FD 44 4% 36
0100 4F 75 74
0110 44 4F 32
0120 44 4F 38
0130 01 33 00
0140 00 00 00
<l

0o
14}
2F

lils]
05
Lila]
10
a0
luls]
lils]
lils]
14
20
61
20

T4
45
45
T4
4iF
4iF
lils]
Lila]

SB 44 43 5D 0D

37 OF 44 69 &7
31 03 44 4F 30

28

74

«.B...EC-1 Remot
e I/0 [DC].Renes
as 3Jlave.Renesas
EC-1 5laves.Syn
chron.DC.Digital

DIO.DI1.
DI4.DIS.
Digital
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Instructions for the use of product

In this section, the precautions are described for over whole of CMOS device.
Please refer to this manual about individual precaution.
When there is a mention unlike the text of this manual, a mention of the text takes first priority

1. Handling of Unused Pins

Handle unused pins in accord 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, 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 LSl 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.

ARM, AMBA, ARM Cortex, Thumb and ARM Cortex-R4 are a trademark or a registered trademark of ARM
Limited in EU and other countries.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
TwinCAT® is registered trademark of and licensed by Beckhoff Automation GmbH

IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

Additionally all product names and service names in this document are a trademark or a registered trademark
which belongs to the respective owners.




Notice

1. 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.
Renesas Electronics assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual
property rights of Renesas Electronics or others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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; and industrial robots etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military
equipment etc.). You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the use of any Renesas
Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating
supply voltage range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for
malfunctions or damages arising out of the use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety
measures to guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use
Renesas Electronics products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you
should comply with the applicable export control laws and regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in
advance of the contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized
use of Renesas Electronics products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

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

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
(Note 2) "Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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