LENESANS APPLICATION NOTE

R-IN32M3 Module (RY9012A0) R30ANO3BOEDO201
Software PLC Guide: TwinCAT 2021.6.14
Introduction

This document explains the procedures for EtherCAT® slave functionalities with R-IN32M3 module.

Target Device
R-IN32M3 Module

Contents

T © Y 7Y oV 1T Y 3
I T N o 13 1 Vo 3
1.2  Operating eNVIrONMENT ... ..o mn e s mme e e s e e s mmmn e e e e e 3
1.2.1  Software eNVIrONMENt ...........cc e sesr e ssms e e s s s sanne e e e s e s s snmnne e e nenas 3
1.2.2 Hardware enVIrONMENt ........cccoiiiiiiiiiiiiirrsrsrssssssss s s ss s ss s s ss s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s sssssssssnnnns 4

B2 = 1 (T ] = PR 5
B T Y./ 1 3T 0 Ny e 6
B T o = =] =1 1 o 6

B e e T ] I 1 6
3.1.2  NetWOrkK Adapter .......eeeeieeeeeeenenennennnnnnennnnnnnasasnnnsnnnsnsnsnsnsnsnsnsnsnsnsmsmsmsmsmsmsmsnsnsmnmnmnnnnnnnnnnnn 7

BB (1 T4 T 313 T 037 Ny [ S 8
3,21  TWINCAT SEIUP c.uuueeiiiiiiiiicissecrir s isssssssme e e s e s sssssssssnr e e e s sssssams e e e e eessssssnnms s e e s seasssnnsneenessansssnnnnen 8
3.2.2 Scan MOdUIe........eeeeeeeeeeeeieieeeeeeeeeeeneneneneeeaeeesesesmsesesssesssssssssssssssssssssssssssssssssssssssssssssssssssses 9

B J72C TR 0o ¢ 1 11T o= 14 Lo g 103 - 1 {1 -3 1

4. SaMPIe Programi..........ccoooiiieceeiiiiniiirsriscsssssssessssnssssssssssssessnssssssssssssssnnnsssssssssenssnnnnnnnns 12
Bt B 11 11 o1 =T 1T o N 12
4.2 Remote 10 SAMPIE ...t nen e 14
T ST 0 E= o T 11 o] - N 16

L N S 11 e o] =T 4 1] o [ SRS 18
Appendix-A. EtherCAT Driver Install ... 20
Appendix-B. EEPROM Program ...........cccceeceecciniiemrrmsmssssssssssssssmssssssssssssssssssssssssssssssnnnnns 22
o e - SOt 2

R30AN0380ED0201 Rev.2.01 Page 1 of 23
2021.6.14 RENESAS



R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

List of Abbreviations and Acronyms

In this document, the terms below are defined as follows.

Terms Description

EEPROM Electrically Erasable Programmable Read-Only Memory
ESC EtherCAT Slave Controller

PDO Process Data Object

Sl Slave Information Interface

RELATED DOCUMENTS

Document Type

Document Title

Document No.

Data Sheet R-IN32M3 Module Datasheet R19DS0109ED****
User’s Manual R-IN32M3 Module User’'s Manual: Hardware R19UH0122ED****
User’s Manual R-IN32M3 Module User’'s Manual: Software R17USO002ED****
Quick Start Guide |R-IN32M3 Module Application Note: Quick Start Guide R12QS0042ED™****
Application Note |R-IN32M3 Module (RY9012A0) User's Implementation Guide R30ANO386EJ****
User’'s Manual Adaptor Board with R-IN32M3 module YCONNECT-IT-I-RJ4501 |R12UZ00Q94EJ****
Quick Start Guide |Evaluation Kit for RA6M3 Microcontroller Group EK-RA6M3 Quick [R20QS0011EU***
Start Guide
Application Note |[R-IN32M3 Module (RY9012A0) Application Note RAGM3/RA6M4 |R30ANO388EJ****
Application Note |R-IN32M3 Module (RY9012A0) Application Note RX66T R12ANO111EJ****
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

1. Overview

1.1 Abstract
This document describes how to setup R-IN32M3 module with TwinCAT®. Configuration tool.

1.2 Operating environment

For details on the software environment and hardware environment, refer to the application note included in
the sample package (r18an0052xx0 ***).

Table 1-1 Application Note

BHA BEHES
R-IN32M3 Module Application Note RA6M3 / RA6M4 R30ANO388EJ****
R-IN32M3 Module Application Note RX66T R12ANO111EJ****

The connection procedure described in this manual assumes that the following conditions are met. For the
setup method of each evaluation board, refer to the application note corresponding to each sample software
included in the sample package.

1.) EtherCAT support requires firmware version 2.0.0.0 or later for the R-IN32M3 module.
For the firmware update method, refer to the R-IN32M3 Module Quick Start Guide
(R12QS0042ED****).

2.) EtherCAT sample project running on the host MCU and the environment are properly configured.
For the connection between R-IN32M3 module and the host MCU and the EtherCAT execution
procedure, refer to the application note for the target host MCU.

1.2.1 Software environment

Table 1-2 shows the software operating environment.
Sample software and various documents are included in the sample package.

Table 1-3 Software environment

Name DL Link
R-IN32M3module sample package r18an0052xx0***
TwinCAT https://www.beckhoff.com/
Beckhoff Automation
R30ANO380ED0201 Rev.2.01 Page 3 of 23
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

1.2.2 Hardware environment
This document applies only to the following configurations:

1) R-IN32M3 module Adapter board with EK-RA6M3 / EK-RA6M4
2) R-IN32M3 module Adapter board with SK-S7G2
3) R-IN32M3 module CPU card

1) R-IN32M3 module + EK-RA6M4 2) R-IN32M3 module + SK-S7G2 3) R-IN32M3 module CPU card [SEMB1320]

Fig. 1.1 Evaluation environment

Table 1-4 Evaluation environment

Name Type
R-IN32M3 Module Adapter board YCONNECT-IT-I-RJ450
R-IN32M3 Module CPU card SEMB1320
RA6M3 MCU Group Evaluation Board EK-RA6M3
RA6M4 MCU Group Evaluation Board EK-RA6M4
SK-S7G2 starter Kkit. SK-S7G2
R30AN0380ED0201 Rev.2.01 Page 4 of 23
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

2. Features

R-IN32M3 Module function overview.

o ESM (EtherCAT State Machine)
« mailbox protocols:
v" CoE (CAN application protocol over EtherCAT)
v' EoE (Ethernet over EtherCAT)
v" FoE (File Access over EtherCAT)
« synchronization Modes
v Free Run
v" Sync Manager Synchronization
v" DC Synchronization

EtherCAT.

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

R30AN0380ED0201 Rev.2.01 Page 5 of 23
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R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

3. TwinCAT3
3.1 Pre-setup

Settings before running TwinCAT.

3.1.1 ESl file

Before starting TwinCAT, put the ESI files that are included in the sample package to TwinCAT folder
("\TwinCAT\3.x\Config\IO\EtherCAT”). The ESlI files are provided for each sample application.

Table 3-1 ESl file

Sample application sample ESI
Mirror RA6_CCM_V***\appl\mirror_sample\ac\03_ecat_slave_renesas\esi
RA sample Remote 1O RA6_CCM_V***\appl\remote io _sample\ac\03_ecat_slave renesas\esi
Sensor RA6_CCM_V***\appl\sensor_sample\ac\03_ecat_slave_renesas\esi
Synergy sample Mirror Synergy_CCM_V***\appl\2015013_irj45\ac\09_ecat_slave\esi
Mirror RX66T_CCM_V***\appl\mirror_io_sample\03_ecat\esi
RX66T sample Remote 10 RX66T_CCM_V***\appl\remote _io_sample\03_ecat\esi
Motor RX66T_CCM_V***\appl\motor_sample\03_ecat\esi

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

3.1.2 Network Adapter

The network configuration need to set enable a dedicated EtherCAT driver for real-time connections.

EtherCAT driver

® TwinCAT RT-Ethernet Filter Driver
® TwinCAT Ethernet Protocol for All Network Adapters

v 4—Y=2yh 8 Properties

Networking  authenticstion Sharing

Connect using:

@ ASIX AX88178 USB2D to Gigabit Ethernet Adapter

This connection uses the following items:

v 9 TwinCAT RT-Ethernet Filter Driver

A Link=Layer Topology Discovery Responder

. PROFINET 10 RT-Protocol W23

A Link-Layer Topology Discovery Mapper 150 Driver

L TwinCAT Ethernet Protocol for All Network Adspters

>

KOOC

| A

Install... Uninstall Properties
Description

A driver to support real time 1/0 on NDIS devices

oK

Cancel

~

v

Fig. 3.1 Network Adapter

Depending on the type of network adapter, it may be available “TwinCAT Ethernet Protocol for All Network

Adapters” only.

If TwinCAT RT-Ethernet Filter Driver is not indicated or the driver is not installed, install the driver according

to Appendix A.

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

3.2 Run TwinCAT3

3.2.1 TwinCAT setup
Start TwinCATS3,

« start menu: [Beckhoff] — [TwinCAT3] — [TwinCAT XAE ****]
or
« task bar: [Beckhoff] — [TwinCAT3] — [TwinCAT XAE ****]

Beckhaff

f @ About TwinCAT...

TE130x Scope View (V32013)
B¢ TwinCAT XAE (VS 2013)

TE130% Scope View{TehaeShell) —
Tools

TwinCAT 3 Scope Senver

e : Bealtime Settings...
TwinCAT Praject Compane

Router
TwinCAT XAE (V5 2013)

TwinCAT XAE Shell

System

start menu task bar

Fig. 3.2 Start TwinCAT

After the TwinCAT is started, selecting [File] — [New] — [Project], create a new project of the TwinCAT XAE
Project type.

New Project ? X
P Recent NET Framework 4.5 ~| Sort by: | Bgfauli $2* i=| Search Installed Templates (Ct 2 ~
4 Installed ) :
:-'i TwinCAT XAE Praject (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE Systemn Manager
© Other Project Types Cenfiguratien
© TwinCAT Measurement
TwinCAT Projects
TwinCAT PLC
Samples
b Online
Click here to go online and find templates.
Mame: TwinCAT Project
Location: | C¥Users¥a5034192¥Documents¥Visual Studio 2013¥Projects¥ <] [ Browse.. |
Solution name: TwinCAT Project Create directory for solution

Fig. 3.3 Open Project

R30ANO380ED0201 Rev.2.01 Page 8 of 23
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3.2.2 Scan module

e (Scan for device): Under solution explorer -> I/O -> Devices, select ‘Scan’.

Solution Explorer

@ e -

b @l SYSTEM

PLC
] saFeTY

[ c++

4 110

Soluticn Explorer

Search Solution Explorer (Ctrl+:)

fa] Solution 'RIN32module’ (1 project)
4 ol RIN22module

MOTICN

ﬁ: Mappings ‘D

al &=

Add New Item... Ins

‘0  Add Existing ltem... Shift+Alt+A

Export EAP Config File

Fig. 3.4 Scan Device

o (l/O driver set): The EtherCAT 1/O driver with EtherCAT enabled is automatically selected (&2).

« Then, select OK and run "Scan for box".

Solution Explorer > 1 x
@ o-a| &=
Search Solution Explorer (Ctrl+:) P~

fa] Solution 'RIN32module’ (1 project)

P == Device 1 (EtherCAT Automation Protod
I == Device 2 (EtherCAT Automation Protod
I === Device 3 (EtherCAT Automation Protod
I == Device 3 (EtherCAT)

&" Mappings

4 ol rRINZ2module 4 new IO devices found X
> @l sysTEM
MOTIOM [Device 1 [EtherCAT Automation Protocol] — [{=Hwk 4 [Fortinet Virtual Ethernet Adar oK
pLC [Device 2 [EtherCAT Automation Protocal] [0l TUPESR" 3 Juniper Metwork Coni
=" []Device 3 [EtherCAT Automation Protocal] [0l TU7#ER" 10 [Microsoft wiFi Direc Cancel
1)) SAFETY WaDevice 5 (EtheiGaT | 7= Gigab Elhe]
[ c--+
= i Select Al
Urselect Al

4 >
Solution Explorer

Fig. 3.5 Select I/O device

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

« (Activate slave): R-IN32M3 module is listed in the boxes, in this reference case “Renesas Module” in

box.

« And start “activate free-run”.

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

fa] Solution 'RIN32module’ (1 project)
4 gl RIN32module
b [l SYSTEM
MOTION
[E e
(L3 SAFETY
[ c++
4 1/0
4 "% Devices
4 Device 4 (EtherCAT)
28 Image
*H Image-Info
= Synclnits
Inputs
I Outputs
3 InfoData

v v v v W

&* Mappings

# Box 1 (Renesas Modulg)

Microsoft Visual Studio

0 Artivate Free Run

Error List

T - 0 Errors 0 Warnings
Description
[LLIRES Output

Fig. 3.6 Activate Slave

Note1: If "Box 1 (PFFFFFFFF RFFFFFFFF)" appears, the Slave Information Interface (SIl) may not have
been programmed in the EEPROM on the RIN32M3 module. In this case, program the EEPROM

according to Appendix-B EEPROM Program.
The EEPROM of RIN32M3 module is not programmed at the factory release.

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

3.2.3 Communication Status

(Check for slave state): Check the state of EtherCAT slave in ‘Online’ tab. If the connection is completed

correctly, “Current State” show "OP".

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

] Solution 'RIN32module’ (1 project)
4 o] RINZ2module
b (@l SYSTEM
MOTION
@ rLC
(45 SAFETY
[fed -+
4 Vo
4 "2 Devices
4 = Device 4 (EtherCAT)
’: Image
’: Image-Info

b 2 SyncUnits
4 Inputs
b Bl Outputs
P O InfoData
4 4 Box 1 (Renesas Module)
3 T«PDO 1
T«PDO 2
b RxPDO 1
W RxPDO2
[ [ WcState
P B InfoData

&7 Mappings

RIN32module & X

General EtherCAT DG Process Dats  Startup  GoE - Online  Online

State Machine

Pre-Op Safe-0Op
op Clear Error
DLL Status

FortB: Mo Carrier # Closed

Mo Carrier / Closed
Mo Carrier / Closed

File Access ower EtherOAT

Download.. Upload...

Error List
T -

0 Errors 0 Wamings 0 Messages Clear

Description

Fig. 3.7 State Machine

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

4. Sample Program

This section describes the method of TXPDO/RxPDO communication between the TwinCAT master and R-
IN32M3 module. The following sample application is provided in the sample package.

For the implementation procedure of various sample software and the method of setting up the hardware
environment, refer to the application note for the target host MCU. 1.2 Operating environment

Table 4-1 Sample application

Sample project Mirror Remote 10 Sensor Motor
RA sample software v v v

Synergy sample software v 4

RX66T sample software v v v

4.1 Mirror Sample

In the mirror sample, the 1-byte data received from the master is controlled to be sent back to the master.
Therefore, in the master, the data written in RxPDO can be read as TxPDO.

RxPDO [digital Outputs 1-8]: 1-byte Output value from the TwinCAT master to R-IN32M3 module
TxPDO [digital Inputs 1-8]: Receive the mirror 1-byte data Input value from R-IN32M3 module

Mirror sample software
Target MCU: RA sample, Synergy sample, RX66T sample

1. Write RxPDO [digital Outputs 1-8]
1-1. Click “digital Outputs 1-8”, and select "Online Write”

RIN32module & X

-
General EtherCAT DC Process Data Startup CoE - Online Online

State Machine

Pre-Op Safe-Op

op Clear Error

DLL Status ke
Display Mode »

Port A:
Insert New ltem.

PortB:
Insert Existing Item...

Name
#1 digital Inputs 1-8
#1 WeState

#1 InputTaggle

Fig.4.1 Write Output

R30ANO380ED0201 Rev.2.01 Page 12 of 23
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

1-2. Set the value on “Set Value Dialog” , and "OK”.

Set Value Dialog >
Dec [169 | o ]
Hex: ORA5 Cancel

Boak 0 1 He Edit

Binary: ‘AS |
Bit Size: O1 ®s O O Ot OF

Fig.4.2 Set write Output Value

1-3. Reflected in “digital Outputs 1-8”

Name Online Type Size »*Addr..  InfOut  UserlD Linked to
#lidigital Inputs 1-8 165 USINT 1.0 39.0 Input 0
#| WeState 0 BIT 0.1 1522.1 Input 0
#! InputTeggle 1 BIT 0.1 1524.1 Input 0
#l State 8 UINT 20 1548.0 Input 0
o Ad=fddr 1016080188 6.1:1...  AMSADDR 8.0 1550.0 Input 0
I digital Outputs ... 165 USINT 1.0 39.0 Output 0

Fig.4.3 Reflected Write Output Value

2. Read TxPDO [digital Inputs 1-8]

2-1. Reflect the received value from slave in “digital Inputs 1-8”

| Name Cnline . Type Size »>Addr..  In/Cut UserlD Linked to
#lidigital Inputs 1-8 165 I USINT 1.0 39.0 Input 0
#| WeState 0 BIT 0.1 1522.1 Input 0
#! InputTeggle 1 BIT 0.1 1524.1 Input 0
#l State 8 UINT 20 1548.0 Input 0
#1 AdsAddr 10.166.80.188.6.1:1...  AMSADDR &0 1550.0 Input 0
I digital Outputs ... 165 USINT 1.0 39.0 Output 0

Fig,4.4 Input Value (TxPDO)

R30AN0380ED0201 Rev.2.01 Page 13 of 23
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT
4.2 Remote I0 Sample

In the remote io sample, Controls the slave's 4-bit-LED or 4-bit switch data to be sent to the master based
on the data received from the master.

RxPDO [LED]: 4-bit LED data to Slave
TxPDO [Switch]: 4-bit Switch data from Slave

Remote 10 sample software
Target MCU: RA sample*, RX66T sample
* RA requires Pmod™ extension of LED and SW on the EK-RA6M3 / EK-RA6M4.

1. Write RxPDO [LED]
1-1. Click “LDE”, and select "Online Write”

TwinCAT Projectds & X

=
General EtherCAT DC ProcessData Plc  Startup CoE- Online Online

State Machine

Bt

Pre-Op Safe-Op
Requete St

op Clear Error

m

DLL Status

Port A:

Port B:
Display Mode >
Insert New ltem...

Insert Existing ftem.

elete
File Access over EtherCAT

Name ser ID Linked to

# swW 0

# WeState 0 i

%1 InputToggle 0 £ AddtoWatch

# State g Remove from Waf

#1 AdsAddr 10.165.50| @8 Add to Scope

—
! »

Fig.4.5 Write Output

1-2. Set the value on “Set Value Dialog”, and "OK”.

Set Value Dialog *
Dec: [14 | ||
Hox =
Bool o 1 Hex Edit...
Binary: ‘DE ‘

Bit Size: 01 ®e Q18 O32 O O7

Fig.4.6 Set write Output Value

R30AN0380ED0201 Rev.2.01 Page 14 of 23
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R-IN32M3 Module (RY9012A0)

Software PLC Guide: TwinCAT

1-3. Reflected in “LED” also LED turn ON in the slave

—

Name

#1 SW

#1 WeState

#! InputToggle
#] State

S Ad=Addr

Online

o

a

1

]

101668015871 1...

&+ LED

14

Type Size
USINT 1.0
BIT 0.1
BIT 0.1
UINT 2.0
AMSADDR B8O
USINT 1.0

=Addr..
38.0
1522.1
1524.1
1548.0
1550.0
38.0

In/Qut
Input
Input
Input
Input
Input
Output

UserID  Linked to

a
a
a
a
0
a

2. Read TxPDO [SW]

2-1. Reflect the received value from slave in “Switch”

Fig.4.7 Reflected Write Output Value

Name Cnline
L= sw g |
#] WState 0
#! InputToggle 0
#] State 8
3 AdsAddr 10.166.80.188.7.1:1...
B LED 14

Type Size
USINT 1.0
BIT 0.1
BIT 0.1
UINT 2.0
AMSADDR &0
USINT 1.0

>Addr.,

8.0
15221
1524.1
1548.0
1550.0
39.0

In/Qut
Input
Input
Input
Input
Input
Output

User D Linked to

0
0
0
0
0
0

Fig.4.8 Reflected Read Input Value (TxPDO)
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

4.3 Sensor Sample
In the sensor sample, Shows the received data from the slave sensor Pmod™.

RxPDO: Setting of Sampling Interval [ms]

TxPDO: ToF sensor data from slave

Sensor sample software
Target MCU: RA sample (EK-RA6M4)*

* EK-RABM4 board requires Pmod™ extension of ToF sensor.

1. Write RxPDO and Read TxPDO [SW]
1-1. Right click at “Sampling Interval [ms]”. Select "Online Write”

Name Online Type Size »Addr..  InfOut  UserIC
#| ToF distance [mm] 1285 DINT 4.0 39.0 Input a
#] ToF precition [mm] Ell DINT 4.0 43.0 Input o
#! ToF magnitude [nAp-p * 100] 102 INT 2.0 47.0 Input 0
#] ToF phase [rad * 100] 62 INT 20 49,0 Input o
#] WcState 0 BIT o1 15221 Input a
# InputTeggle 0 BIT 0l 15241 Input O
] State 8 UINT 2.0 1548.0 Input 0
#1 AdsAddr 169.254.67.49.3.1:1...  AMSADDR &0 1550.0 Input a

- Sampling intervi ol Output
M Changelink...

Clear Link(s

< Cver from linked Variable
Display Mode 3

Insert New [tem...

Insert Existing Item...

Error List

T - 0 Errors

Description |

£ Addto Watch

Remove from Watch

Fig.4.9 Write Output

1-2. Input any RxPDO data in “Set Value Dialog”, select "OK”.
Sampling Interval range is from 150 to 12000 (0x0096 to 0x2EEO) in intervals of 150 msec.

Set Value Dialog *
Dec: [EL | [ ok ]
Hex: 0=0036 Cancel
Boal: o 1 Hex Edit...
Binary: [5600 |

Bit Size: 01 Os ®16 O3 Ot OF

Fig.4.10 Write Output Value

R30AN0380ED0201 Rev.2.01 Page 16 of 23
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1-3. The input RxPDO data is reflected in the Sampling Interval, and the detection data from the ToF
sensor is updated to TxPDO at set intervals.

Name Online Type Size >Addr..  In/Out UserlD Linked to
#! ToF distance [mm)] 387 DINT 4.0 39.0 Input 0
#1 ToF precition [mm] 5 DINT 4.0 43.0 Input 0
#! ToF magnitude [nAp-p * 100] 6998 INT 2.0 47.0 Input 0
#1 ToF phase [rad * 100] 45 INT 2.0 43,0 Input 0
#1 WcState 0 BIT .1 1522.1 Input 0
#! InputToggle 1 BIT .1 1524.1 Input 0
#1 State B UINT 2.0 1548.0 Input 0
I TeeEarETRe T AMSADDR a.0 1350.0 Input 0
I‘i* Sampling interval [ms] I 150 UINT 2.0 39.0 Output 0
I

Fig.4.11 Write Output / Read Input Value

R30AN0380ED0201 Rev.2.01 Page 17 of 23
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

4.4 Motor Sample
In the motor sample, Controls the inverter evaluation system from master.

RxPDO: Control the motor
TxPDO: set value (same value with RxPDO)

Motor sample software
Target MCU: RX66T sample

An inverter board [24V Motor Control Evaluation System for RX23T (RTKOEM0006S01212BJ)] that
connects to the RX66T CPU card is required for this evaluation.

1. Write RxPDO

1-1. Click the set parameter, and select "Online Write”

Table 4-2 motor control RxPDO

RxPDO Value Control

0x00 Stop

0x01 FWD (CW)
Motor start/stop switch

0x02 RVS (CCW)

Other reserved
Motor velocity 8?22?:?; speed *Big endian

TwinCAT Project52 & X

General EtherCAT DC

State Machine

Port A: Carrier / Open
Port B: Neo Carrier / Closed

Neo Carrier / Closed

Ne Carrier / Closed

¥l State 8

B Motor velocity 128

Process Data  Plc

Display Mode
Insert New ftem...

Insert Existing ltem...

Remove from Watch

Startup CoE - Online  Online

Current State: op
Pre-Op Safe-Op M  Changelink...
Op Clear Error Ulear Link(s)
DLL Status Take Name Over from linked Variable

Name Online Linked to
#l Switch(echo bac... 0

#l Velocity(echo ba... 128 o

#l WeState 0 I

# InputToggle 0 > f\dd to Watch

INT 20 40.0 Output 0

-

Fig. 412 Write Output

R30ANO380ED0201 Rev.2.01
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R-IN32M3 Module (RY9012A0) Software PLC Guide: TwinCAT

1-2. Set the value on “Set Value Dialog”, and "OK”.

Set Value Dialog X

Cancel

Bool: 0 1 Hex Edit...
Binany: |UT ‘
Bit Size: O1 @8 016 O3 Osd O

Fig.4.13 Set write Output Value

1-3. Reflected in parameter also move the Motor system in the slave

Name Online Type Size =*Addr..  In/Out  UserlD Linked to
#! Switch(echo bac... 1 USINT 1.0 39,0 Input 0
#1 Velocity(echo ba... 128 INT 20 40,0 Input 0
#1 WcState 0 BIT 0.1 1522.1 Input 0O
#! InputToggle 0 BIT o1 15241 Input 0
#| State ] UINT 20 1548.0 Input  ©
| AdsAddr 10.166.80.188.7.1:1... AMSADDR 2.0 1550.0 Input 0
> Motor start/stop... 1 USINT 1.0 35.0 COutput 0
> Motor velocity 128 INT 20 40,0 Cutput 0

Fig.4.14 Reflected Write Output Value

2. Read TxPDO

2-1. Reflect the received value from slave

MName Online Type Size =*Addr..  In/Out  UserlD Linked to
#! Switch(echo bac... 1 USINT 1.0 39,0 Input 0
#1 Velocity(echo ba... 128 INT 20 40,0 Input 0
#1 WcState 0 BIT 0.1 1522.1 Input 0O
#! InputToggle 0 BIT o1 15241 Input 0
#| State 8 UINT 20 1548.0 Input 0
# AdsAddr 10.166.80.188.7.1:1...  AMSADDR 2.0 1550.0 Input 0
- Motor start/stop... 1 USINT 1.0 38.0 Cutput 0
> Motor velocity 128 INT 20 40,0 COutput 0

Fig.4.15 Reflected Read Input Value (TxPDO)
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Appendix-A. EtherCAT Driver Install

The TwinCAT driver must be installed to use the TwinCAT. Perform the following installation procedure.

1. Ethernet adapter

Select TwinCAT > Show real Time Ethernet Compatible Devices.

w TwinCAT Projectl - Micresoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT = TWINSAFE PLC TOOLS WINDOW  HELP

‘ A - SO ‘ '3 ‘ .| 1i¥ Activate Configuration wine
wE B2 @)|| @/, | [<Local> E¥ Restart TWinCAT System
EY Restart TwinCAT (Config Mod
Solution Explorer > I x - sskart fwin (eEriphey)
Reload Devices
B -
@l o-a| &= :
Scan
Search Solution Explorer (Ctrl+:) S
E - - £ (@) Toggle Free Run State
Rl Solution 'TwinCAT Projectl’ (1 project)
4 B TWInCAT Projectl @)/ Show Online Data
b [l SYSTEM 7~ Show Sub Items
MOTION H Security Management...
PLC 55 .
Access Bus Coupler/IP Link Register..
[ SAFETY 2 2
s+ pdate Firmyware /[EEPRO
4 1/0 Show Realtime Ethernet Compatible Devices...
“% Devices
%) Mappings EtherCAT Devices »

Figure A.1: Show Ethernet Adapter

2. Install TwinCAT driver.

Select the network adapter to be an installation destination and click the [Install].

r w w - B
Installation of TwinCAT RT-Ethernet:AdagtF_'li l l l“ . Q [
Fy

Ethernet Adapters Update List |

l_-'lf Installed and ready to use devices(ieakime capable] I
¥ Installed and ready to use devices(for dema use anly)

- ¥ Compatible devices
| Lible o

Iristall I

I - ¥ [airati o Gigabit Ethemnet Adapter I |
e y

- Y D12 b4 255 - Intel[R) Dual Band \Wieless-AC 7265

¥ Disabled devices

Disable

™ Show Bindings

Figure A.2: Install
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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.

f L LA
Installation of TwinCAT RT-Ethernet Adax\teﬁ' I ' I“ . 0 Ié]
- -

Ethernet Adapters Update List
— = - - -
E| Er Installed and ready to use devices(for dema use anly] \—I
§ b Ol TUHEE 3 - ASHAXBET 7B USB20 to Gigabit Ethernet Adapter ‘

compatible devices
7

O-Hb TUPHEES - Realtek PCle GBE Family Controller

_'." DL, k-3 - IntellR) Dual Band Wireless-AC 7265
¥ Disabled devices

[~ Show Bindings

Figure A.3: Installed

If the installation is unsuccessful, it means that the Ethernet adapter is not compatible with the driver.
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Appendix-B. EEPROM program

The Slave Information Interface (Sll) 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”.

m TwinCAT Project1 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS WINDOW  HELP

[B-m-2 | %Ea]|2 - | p e - [Release  ~| [ TwinCAT RT (x64) -]| 2 [
TN e — | | oo,

Solution Explorer AR Gl TWINCAT Projectl] & X

@|o-a| &= EtherGAT | Online
Search Solutien Explorer (Ctrl+:) P~ Tuse
[31 Solution 'TwinCAT Project1’ (1 project) Praduct/Revision: 740
4 ] TwinCAT Project1 Ao e .
" B worm EhaaT ke I[ Rivarced Sefress 1
pLC 1
[E SAFETY Previous Port: Master
C++
4 /o
4 "% Devices
4 =% Device 3 (EtherCAT)
28 Image
*8 Image-Info
2 SyncUnits
3 Inputs
b Outputs
b @ InfoData
b @ Box 1 (PFFFFFFFF RFFFFFFFF)
%+ Manninas

Figure B.1: Select Advanced Setting

2. Hex Editor
Select ESC Access > E2PROM > Hex Editor. Click the [Download from List] button.

Advanced Settmgsl @
= General Hex Editor
| Behavior
[ £F TF FF FF FF FF FF FF FT FE FE FF TF FF FF FF .eevevvevnennnns
Timeout Settings 0010 EF FF EF FF FF FF FY FF FF FF fF EF FF FF FF FF ..
Identification 0020 FF FF EF FF FF FF FY FF FF FF fF EF FF FF FF FF ..
FMMU / SM 0030 EF FF EF FF FF FF FY FF FF FF fF EF FF FF FF FF ..

it G 5 0040 FF FF FF TF T FF FF FF FT FF FF FF FF FF IF F ..
fit Commanas 0050 EF FF FF FF FF FF FF FF FF FE FF FF FF FF FF IF ..
Distributed Clock 0060 FF FF FF TF T FF FF FF FT FF FF EF FF FF IF F ..

& ESC Access 0070 EF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
- E2PROM

Configured Stati
Enhanced Link C

Smart View
Hex Editor
FPGA
Memory
<« r
[ Download ] [ Feadfrom File. ] Download from List
[ Upload ] [ WrietoFilk. ]
« , 0

[ ok | __%Cﬁ)t}la I

Figure B.2: EEPRON Editor
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3. Select the ESI file

Select the ESI file stored in section 3.3.1 ESI File, and then click [OK].

Write EEPROM

Aweailable EEPROM Descriptions:

] Show Hidden Devices

e

o ]

ECK

[#-5e2t Beckhoff Automation GmbH & Co. KG
=4 Fenesas Electranics Carp.

2% EC-1 EtheiCATF Eva

2, Renesas RX72M Group

2 Renesas RZ/M1x Group
RIN32M3 Module

Cancel

4. Download

Figure B.3: Select ESI File

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. and then click [OK].

Advanced Settings

- General Hex Editor
i - Behavior
Timeout Settings pooo 0 o0 90 &
0010 0 01 00
Identification 0020 g a0 04
- FMMU £ SM 0030 6 00 OE 00
- Init Commands 0040 00 00 00 00 00 00
Mailbox 0050 00 00 00 00 0 00 00 00 00 00 00 00 00 00 0d
Distributed Clock 0060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
: 0070 0 00 00 0 0 00 00 00 00 00 00 00 OF 00 01
- ESC Access 0080 OZ 00 3B 00 OB OE 52 €5 6E 65 73 61 73 20 4D 6F ..;...Renesas Mo
=-E*PROM 0090 €4 75 €C €5 QE 52 49 4E 33 32 4D 33 20 4D €F &4 dule.RIN32M3 Mod
Configured Statio 0020 65 03 53 79 6E €3 68 72 6F 6E 02 44 43 03 ule.Synchron.DC.
- Enhanced Link De ~ |00B4 07 54 73 S0 44 4F 20 31 12 &4 €9 €7 €9 DC2.TxPDO l.digi
- Smart View 0oco 20 49 €E 70 75 74 73 20 31 2D 3% 07 54 tal Inputs 1-8.T
0000 4F 20 32 07 52 78 S0 44 4F 20 31 13 €4 xPDO 2.RxPDO 1.d
Hex Editor 00EQ €9 74 61 6C 20 4F 75 74 70 75 74 73 20 31 igital Outputs 1
FPGA 00F0 52 78 S0 44 4F 20 32 1E 00 10 00 01 00 -8.RXPDO 2......
- Memory 0100 2F 01 03 00 00 00 00
0110 00 00 00 00 00 00 00
0120 02 03 FF 2% 00 10 18 "
< >
Download Read fom File
Upload Write ta File
< >
K Cancel

Figure B.4: Program EEPROM

Restart TwinCAT and R-IN32M3 module and rerun 3.2 Run TwinCAT.
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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 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.

10. ltis 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 party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, 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.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.4.0-1 November 2017)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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