RENESAS Development Tool Startup Manual

R'I N32M3'EC R18UZ0013EJ0401

. . Rev.4.01

Industry Ethernet Communication LSI Apr 19, 2019
1. How to obtain and install the IAR software and liCENSE ..., 3
1.1 Download the IAR Embedded Workbench SOftware...............oooouiiiiiiiiiiiii e 3
1.2 Install TAR Embedded WOrKDenCh ...........ccc.ooiiiii e e e 5
A 1o 1@ N I =) e= = 1T o SRR 10
2.1 TWINCATZ INSAIIALION ....eveiiiiiiiieicie ettt ettt et e e et eebeeetreeetaeesaseesaseesaseessseessseesaseessseessseessseessseennes 10
2.1.1 HOW 10 INSTALLL....eeiiiie ettt e ettt e et e e e tae e tbe e aae e tbeesabeestbeeeaseensseessseesseessseeenas 10
2.1.2 Add TWInCAT RT-Ethernet NetWOrk SEIVICE .......cuueevviiiiuiieirieiitieeieeeeieeeeree et e eeteeeeteeeveeeteeeeaneesraeereeenns 14
2.1.3 How to add the TWIinCAT Ethernet protoCol...........cvecuieiirierieieeie ettt 18
2.2 TWINCAT3 INSAILALION ....uveiiiiiciieccie ettt et et e et e e e b e e etbeeetaeeeabeesaseesaseessseesaseesaseensseessseensseessseeenes 22
2.2.1 HOW 10 INSTALLL.....eiiiiieiie ettt e ettt e e etb e e e taeeetbeesabe e tbeesabeestbeessseensseessseensseessseeenes 22
222 How to add the TWinCAT3 Ethernet protoCol...........oecuieiirierienieeieeie ettt 26
3. Settings and Connections for R-IN32M3-EC............ooii e 28
3.1 Boot mode settings for R-IN32M3-EC ........ccciiiiiieiieieeieeeeee ettt ettt nsesnnesnneens 28
3.2 Boot Procedure for R-IN32M3-EC DOAIA........c.cccouiiiiiiieiiieiie ettt ettt ettt et e ereeeaeeeeaeeetaeeseeenns 31
4. Installation of the USB Serial Conversion DIiVEr ..., 36
4.1 ODBAIN the AIIVET ...eiiiiieiie et e e e et e e et e e e et e e e e eaaeeeeetaeeeeaaeeeeeaaeseeessaeeeeaseeeennnenas 36
4.2 Install FT232R USB UART AIIVET ....uuviiiieiiiieeeeiie et eete e et e e e e et e e e eaaa e e e ettaeeeeaseeeeenaeeas 37
43 Install USB Serial POIt DIIVET ........oiiiiiiii ettt e et e e e e e et e e e ett e e e eeaseeeeeaaeeas 39
LT € 7N IS T = 1 {1 o [T RRPR 41
6. Prepare for the EtherCAT Communication Check between TwinCAT and Board............ccccvvvevvvnvnvevnnnnnn, 43
6.1 Copy ESI (EtherCAT Slave Information) file ...........cccirierienieiieieieeesee e 43
6.2 B0Ard CONMMECTION .....eieuviieiiietieetiectee ettt et e et e et e eteeetee e teeeteeebeeeseeesaeesseeensssesseensssensaeensseeseeesseaseeanes 44
6.3 Start EWARM Sample Program for EtherCAT CommuniCation ............ccveevrecvreiesienienieesieeee e seeseeeseeeneeens 46
6.4 Build cONfigUration SETHNG .......cc.eeiiieiieieiieeiertt ettt et et et et e e et e eaesaesseessee st enseesseessesssesseeseenseensesnsesnnesnes 47
6.5 SeleCt the DEDUGEET TYPC...cveereeieiieeieri et ettt ettt te e ste e teseesatesaeesseesseessesssesseenseenseensesnsesnnesseenseanseenseans 48
6.6 LINKET SCEHIIE ..eeuvieeiieiiieiieeiiesitei ettt et e et et et et e estesseesseesee st e enseessesaaesseenseenseenseenseassesssenseenseenseensesnsesnnennes 49
6.7 Build and Execute the Program for EtherCAT ComMmUNICALION. ........ccveeverierieriieiieeeeteeeeesieeseeeeeeseeseseesens 50

S =14 B 7710107 [P S PSS PRPROPPPPPPPPPPPPPPRt 51
7.1 In the case of USING TWINCATZ ....ccviiiiieiiiecieecite ettt ettt e re ettt e st e e s b e e ssbeessaeessbeessseesssaessseesssaensseessseensss 51
7.2 In the case of USING TWINCATI ...cciiiiiieiiieceecteeteee ettt ettt et e e s b e e st e essteessbeessseesssaensseesssaensseessseenseas 52

R18UZ0013EJ0401 Rev.4.01
Apr 19, 2019

Page 1 of 71



R-IN32M3-EC Development Tool Startup Manual

7.3 SCAN I/O AEVICES ..ttt ettt ettt s ettt et et b e sat ettt et et sa e b sae bt eanennens 53
7.4 Refresh R-IN32M3-EC Board E2PROM data from TWINCAT .....c..cccooiriiiiiiiiniiinciceeeeienee e 56
7.5 Checking the 1INk to TWINCAT ......cc.ooiiiiiiieieiee ettt st ettt st e 60
7.6 Write data to R-IN32M3-EC Board from TWINCAT ........cccoeoiiiiiiiiniiiiieececeestee et 61
8. KEIL MDK-ARM SEUUP .....eiiitiiiittieitie ettt ettt b et b e e e sab et e ea bt e et e e e b et e sare e e enneenineas 63
8.1 Board and emulator PreParation.............ceeverieriertieieeieeeeseesees e eteeaesteseessee st eseesseessesssesseesseenseensesnsesnnennes 63
8.2 Download MDK-ARM .....ocooiiiiiiiieeeee ettt sttt st sttt s ene e 64
8.3 Install MDK-ARM ..ottt sttt ettt 66
8.3.1 INSTALL LOOLS. ....cetieeeteete ettt 66
8.3.2 Install Device Family Pack (DFP) .....cccviiiiiiiiieiceee ettt 66
8.3.3 COPY SAMPLE PIOGIAM......eeeieiietieiieieeteeteetesetesteeteesteeeeesseesaesseessesssesseesseesseesseanseassessaenseensesnsennsesseesses 67
8.4 How to operate MDK-ARM ..ottt sttt st st e s bt e et esbe e e bt e sabeeeseesane 68
8.4.1 LLVISIONS SELLIINES 1..vveuvieeieiiieiiieeiiete et et eitestte bt e e e aesetesaeesseesseesseesseessensaenseenseansesnsesseesseanseenseansenssenseensenn 68
8.4.2 LLVISIONS OPETALION ....vivieiieieieiieii et et eete st et e e e aesetesatesseesseesseesseessenseenseenseensesssesseesseanseenseansenssenseensenn 70

R18UZ0013EJ0401 Rev.4.01

Page 2 of 71
Apr 19, 2019 RRENESAS



R-IN32M3-EC Development Tool Startup Manual

1. How to obtain and install the IAR software and license

1.1 Download the IAR Embedded Workbench software

Download IAR Embedded Workbench software from http://www.iar.com.

| @'AR PRODUCTS SERVICE CENTER ABOUT INVESTORS 4
SYSTEMS

STRONGER THAN EVER

b4

i

Fully integrated software @
debugger with performance

analysis, power visualization, = Gj

and the broadest range :

of supported in-circuit QQ
debuggers @

@i COMPREHENSIVE

DEBUGGER

DOWNLOAD

IAR EMBEDDED WORKBENCH

Important notes:
To use the R-IN32 sample code you must install IAR Embedded Workbench version 6.60 or higher.
If you want to use one of the SEGGER J-Link debuggers (J-Link Plus or J-Link Lite CortexM-19 as shown in chapter 3)

you must install the IAR Embedded Workbench version 6.70 or higher. This will include the J-Link driver software
required for R-IN32M3 flash support.
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/ICE CENTER
SYSTEMS

SERV'ICE CENTER Service Center / Downloads

Customer service DDWH loads

Technical support The evaluation license for IAR Systems software is free of charge. The anly
reguirement is that you need to register with us. The evaluation license is intended

Downloads for prospective customers to test and evaluate IAR. Systems software.

Resources

IAR Embedded Workbench

Buying our products

30-day time-limited evaluation license-
Frequently asked questions Fully functional for 30 days after installation with the following limitations: no MISRA
C support, source code for runtime libraries is not induded. The 30-day time-imited
evaluation must not be used for product development or any other kind of
commerdal use,

My Pages
Contact
Kickstart, size-limited avaluation license-

Code size limited license without any time limitation but, no MISRA C support, no
power debug functionality, source code for runtime libraries is not induded.

ProCessor oF oore Time-limited licensa Size-limited licensa
ARM w5, 60 w5, 60 (326)
AVR w5, 21 w6, 21 (4K)
AVRIZ2 w4, 20 w4, 20 (326)
ColdFire v1.23 v1.23 (16/32K)
HCS512 v3.20
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1.2 Install IAR Embedded Workbench

(1) Double click the downloaded file, the following window will appear as the software is
uncompressed.

, -
e =

Extracting drive rs¥5 tellaris|COI¥ste llaris jcdi_com_amda 4 cat -
Extracting drive rs¥5 tellaris| SO ¥stellaris jodi_com_ 36 cat

Extracting drivers¥S tellaris| CDI¥stellaris_jcdi debuginf

Extracting drive rs¥5 tellaris| SOl ¥stellaris jcdi debue_amdf 4 cat

Extracting drive rs¥5 tellaris|CDI¥stellaris jcdi debue =86 cat

Extracting drive rs¥5 tellaris| COIEWITal nstalle r01 0049 All

Extracting drive rs¥5 tellaris| SOl ¥winusbcoinstalle 2 di

Extracting drivers¥5 tellaris| COIEWUIDFUpdate 01 0039 dll

Extracting drive rs¥ti—xd=¥ti emupack setupexe

Extracting ew¥setupaxe |j

Cre ztination folder

C¥lzers¥ah03 3 22 ¥ AppData¥local¥Temp¥Rars FxO Browse ...

Installation progress

AT mr mE o

SYSTEMS In=tall

The window shown above will be opened automatically and the necessary files will be uncompressed to a temporary

folder under the C:\Users directory. After uncompressing, the window shown below will open automatically.

(2) Click [Install IAR Embedded Workbench®].

IAR Embedded Workbench® - /apanese
for ARM

Installation and licensing information
Install IAR Embedded Workbench®
Release notes

Install drivers

Explore the installation media

Exit
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(3) Obtain an evaluation license

Note: There are two types of evaluation licenses from IAR: Time limited (30 days) and Code size limited. It is possible to
use the 32KB code size-limited evaluation license for an operation check of R-IN32 sample code. Since some sample

code such as TCP / IP stack exceeds 32 KB size, operation check can not be performed.

License Wizard El

Welcome

This wizard will help you to activate your |1AR Embedded Workbench for ARM license.

 Ifyou have a license number, enter it here:

» E
I o EBegister with AR Systems ta get an evaluation Iicense‘ > y

—04J

™ Don't run the Wizard for this product at starup.

| AN > LAl

License Wizard 3]

Choose a product

Select the product you want to evaluate,

Only products without licenses are listed.

< EEE I SR > Fel

License Wizard 3

Register

When yaou register you will receive a license number for an evaluation license.

Reeister

Enter the license number you recer oo ering and click Mext oy

[ |
“—

< EB il
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(4) IAR will email license information to the email address entered into the form above. Generally
both license types (time limited and code size limited) will work for R-IN32M3 EtherCAT®
sample software (<32KB code memory size). Please refer to the IAR website for more details
on the evaluation license limitations.

GIAR
SYSTEMS

Register for Evaluation

Evaluation license type

) Time limited (30 days)
AR Embedded Workbench for ARM, v, 6.50, Evalustion wersion

© code size limited
LR Embedded Workbench for ARM, v, .50, 32K Kickstart Edition

First name
Last name
Title

Email

Phone

Extension

Please click [Submit Registration] after entering data into the required fields.

Will you use an RTOS in your project?

® es
O Mo

Which RTOS vendor would you be interested in?
O cmx

O Eforce

O Express Logic

O FreeRTOS

O Freescale MQX

O Micriumn

O wicro Digital

O quadros

O Sciopta

O SEGGER

Q wiittenstein

® Cther, please specify:

u'rtron|

indicates & required field.

Submit Registration

By registering, you acceptto receive information fram 1AR Systems in the future.

R18UZ0013EJ0401 Rev.4.01
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(5) Alink of the form https://register.iar.com/confirm?key=XXXX will be sent to your email address;
please click this link to confirm registration and obtain your evaluation license key.

SIAR
SYSTEMS

Please Confirm Registration The specified email address

An email has now been sentto the address you specified (]——Lh:n.jp), asking

you to confirm the registration. Fallow the instructions in that email to receive information on
howe to proceed.

IAR Systems website

From: | IR Systems | + SR - 2012/875, Tue 1054

L —

Dear Develaper,
We have received wvour weh registration for the product
[4R Embedded Workbench for ARM, w. G.50, 32K Kickstart Edition

Please confirm this registration by opening the web page

hitt pes:// register iar oo oo rfirrPkey=5BB A0 4560640l key=XXXX-XXX-XXX-XXXX-XXXX

You nust confirm the registration within 14 davs from when this email was sent.

If you have received this email in error, vou do not need to do anvthing. Unconfirmed
registrations are erased from our svsten after 14 davs.

You cannot reply to this email. Pleage use the Contact page on our wehsite
[t Awew iar comdoontact/) if vou have any comments or guestions.

Best rezards,

[8R Svstens

R18UZ0013EJ0401 Rev.4.01
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The 14-digit license key will be shown as below. This license key is bound to the PC you used for the registration, so
different licenses are required for different PCs.

SIAR

SYSTEMS

Registration Complete

Thank you for your registration!
You have been assighed the following license number:

XXXX-XXXX

Enter the license numhber in your License Wizard and click the Next button.

TAR Systems

IAR Systems website

(6) After the above procedure, installation and registration of IAR Embedded Workbench is
complete.

Register

When you register you will recelve a license number for an evaluation license.

Register

Enter the license number you received after registering and click Next.

XXXX

{Fal SRADD > ez
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2, TwinCAT Installation
Double click \software\TwinCAT\setup in the CD-ROM for TwinCAT® installation to install TwinCAT. Or,

download TwinCAT from http://www.beckhoff.com/english.asp?twincat/tcatdow.htm and double-click the downloaded
file.

The following sections describe the installation procedures for both TwinCAT2 and TwinCAT3. Please install one or
the other; you do not need to install both of them. Note that TwinCAT3 is required for 64-bit operating systems.

[Caution 1] The Beckhoff website and TwinCAT installation procedure may differ from the images shown in this
document if and when Beckhoff updates their website or releases a new version of the software.
Please treat the following instructions as an example and modify as needed

[Caution 2] One of the features of TwinCAT3 is support for multi-core and 64-bit systems. If you are using a
64-bit operating system, please use the TwinCAT3 version.

[Caution 3] Renesas Electronics provides support for the description of the evaluation board operation check

procedures included in this document.

2.1 TwinCAT2 installation

211 How to install

T [ R B

TwinCAT Download Package

[ Beckhoff
= rc
= vo
[ Motion
El 5 Automation
[ TwinCAT3
El 3 TwinCAT2
[ Product overview
[ PLC and Mation Contrel on -
[ TwinCAT PLC
[ TwinCAT NC TP
[ TwinCAT NC | .
e TwinCAT Downleoad Package
TwinCAT U0
TwinCAT CP
TwinCAT Libraries
TwinCAT Supplements

o

m

A trial version of TwinCAT, the open PC software system for PLC and NC Motion Control
functions (Version 2.11 and Version 2.10 under Windows 2000/XP/Vista/7, Version 2.9 under
Windows MNT/2000/xP), can be downloaded for free. The "TwinCAT Download Package” contains
Documentation the full function and is usable for 30 days. For a further use, a registration is necessary. With
[El system Manager this registration a license for the use of the software is acquired.

= hitp:/finfosys.beckhoff.com
1] Download TwinCAT » Downloa
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promaxt|»swoon | vowwmons | reamien |
poecmor—vows v somons i ||

Company: 4
Flease insert yvour company name!

Address: »
[ Beckhoff
= e ZIF Code: 4
= vo Flease insert the ZIF code!
£ motion Citv- »
£ Automation ty- - -
|1 Applications & Solutions Flease insert the city!
L1 Suppert
Country: »
£ Training v 8
Download FPlease insert the country!
5 search elail: [
1 Home N N .
Flease insert a valid email address!
Phone: 4
Fax:

Wersion: winCAT 2.11 R3. Build 2230
O TwinTAT 2.11 %64 Engineering. Build 2230

) previous Version
Flease select the TwinCAT version!

TwinCAT 2.11 x64 Engineering. Build 2228 [~

Reset C Registration >
| = Tprr———— - Tl [ ]

R18UZ0013EJ0401 Rev.4.01
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Navigate to the location of the file you downloaded or the CD-ROM and double-click the file to install TwinCAT.

Q-

| . » FA » WWWorkshp » R-IN32_Tools » TwinCAT

File

Edit View Tools

Help

Organize »

£l Recent PI
B Desktop

Share with = clder

Open

aces

teat 2110 2230.exe
> InstallScript Setup Launcher
Beckhoff Automation

= Libraries
@ Documents
J’ Music
[ Pictures
E Videos

m

18 Computer
e

v P s

Please fill in [User Name] and [Company Name]. It is OK to keep [Serial Number] empty.

TwinCAT Setup

Customer Informal

DuckHOME

Renesas

Inistalld] <Back || mews Cancel

TwinCAT Setup

Select Installation Level

‘rou can choose one of the following product levels:

2 TwinCAT CP - Driver for Control Panels.
O TwinCAT [0 - 1/0 Driver

EiTwinCAT PLC - 1TEC 5171313 PLC Systerd
O TwinCAT NC PTP - PTP kotion Contral.

O TwinCAT MC | - Interpolation

[ Il J [ ]

< Back Mext > Cancel

R18UZ0013EJ0401 Rev.4.01
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TwinCAT Setup

Select Installation Type

0 further information

InstallShield

*You can chaose one of the fallowing installation tupes:

) Register now via phone or internet

-H,
cw—
[ <Back ][ Mewt> | [ Cancel |

TwinGAT Setup

Select Features

TwinCAT 10

@7

InstallS|

TwinCAT Scope View
TwinCAT Cam Server
TwinCAT EDS and GSD Files
TwinCAT Remots Manager
TwinCAT Diive Manager

< Back Hent >

Cancel

Please install the software in the C:\TwinCAT directory on your PC. It may not work correctly if TwinCAT is installed in

a different directory than the default.

TwinGAT Setup

Choose Destination Lo

Cancel

R18UZ0013EJ0401 Rev.4.01
Apr 19, 2019
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21.2 Add TwinCAT RT-Ethernet network service

Please refer to the following website for the latest information about the installation procedure for the driver.

http://infosys.beckhoff.com/content/1033/tcsystemmanager/fieldbus/rtethernet/tci8255xinstal.htm

(1) Click [Control Panel]=[Network and Joint Ownership Center]=[Change Adapter Settings],

File Edit View Tools Help

Control Panel Home . . . . .
View your basic network information and set up connections

M | etwork: f B See full map
anage wireless networks L,:-L..., w® (H'“'
Change adapter setting _
AbE e s RIL05064 Internet
Change advanced sharing (This computer)
settings
View your active networks Connect to a network

You are currently not connected to any networks.

Change your networking settings

in Set up @ new connection or network

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.

=i Connectto a network

Connect or reconnect to a wireless, wired, dial-up, or VPN netwerk connection,

Choose homegroup and sharing options

Access files and printers located on other network computers, or change sharing settings.

@ Troubleshoot problems

o Diagnose and repair network problems, or get troubleshooting information,
See also

(2) Choose [Local Area Connection], click the right mouse button and choose [Properties] as
shown in the window below.

File Edit View Tools Advanced Help

Organize * Disable this network device Diagnose this connection Rename this connection Change settings of this connection
L" local area connection l: wireless network connection
L L -
= _ Metwork cable unp P— nected
% @7 Intel(R)32579LM G| ¥ Disable ICentrino(R) Advanced-N ...
Status
Diagnose

'?i' Bridge Connections

Create Shortcut
Delete

%]
® Rename

'?i' Properties

R18UZ0013EJ0401 Rev.4.01
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(3) Set up the driver as shown in the following images.

(a)

™

Metworking

Connect using:

- -
U local area connection Properties M
-

l‘.'lr IntelR)&257ILM Gigabit Metmork Conne ction

This connection uses the following items:

il
ol o5 Packet Scheduler

@F"E and Printer Sharing for Microzoft Metworks
i Internet Protocol Wersion 6 (TOPSIPvE)

wia Internet Protocol Wersion 4 (TCOPSIPvd)

( Uninstall Froperties
Drescriphion

Allows your computer to acocess resources on a Microsoft

Client for Microsoft Metworks

ne bwork.
(b)
|2 )
Select Metwork Feature Type ﬁ
Click. the type of network feature you want to install
R
a __.LDllent
¢
oA, Protocol
Cre zcription
Services provide additional features such as file and
printer sharing.
- |

R18UZ0013EJ0401 Rev.4.01 Page 15 of 71
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(c)

r N
Select Metwork Service M
D Click the Metwark Service that you want toinstall, then click Ok [fyou hawve

L an installation disk for this feature, click Hawe Disk.
| =
tanufacturer e twork, S e riice I
EECKHOFF ‘T-.-.Iin CAT RT-Ethernet Intermedi
f This driver is not digitally signed!
— Tellme why driver siening is important I
pE——
C =)
[ — 4

(d)

Hardware Installation

! E The zoftware pou are installing for this hardware:;
L
TwinGAT RT-Ethernet htermediate Minipart Driver

has not pazzed Windows Logo testing to verfy it compatibility
with Windows 2P, [Tell me why thiz testing is important. |

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you ztop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

e —
[ STOP Installation

R18UZ0013EJ0401 Rev.4.01
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(e)

U local area connection Properties

s

Metwarking

Connect using:
|‘I} IntellR) #2673 Gigabit Me twork Conne ction

This connection uzes the following items:

9 Client for

g et Scheduler

gFile and Printer Sharing for Microsoft Metworks
<& Internet Protacal Wersion 6 (TCR/IPwE)

& Internet Protocal Wersion 4 (TGP 1Pwd)

[ Install... ] [ Uninstall ]

Crescription
TwinCAT RT-Ethernet Intermediate Driver

Froperties

===

Cancel

R18UZ0013EJ0401 Rev.4.01
Apr 19, 2019

RENESAS

Page 17 of 71



R-IN32M3-EC Development Tool Startup Manual

2.1.3 How to add the TwinCAT Ethernet protocol

(a)

. 4
U local area connection Properties ﬁ
—

Me tworking

Connect using:

|‘I} Intel(R) 225730 Gigabit hetwork Connection

This connection uses the following items:

J:;GIient for Microsoft Me twarks
l@TwinG‘}\T RT-Ethernet Intermediate Driver
JBloos Packet Scheduler

lgFile and Printer Sharing for Microsoft Metwarks
<& Internat Protocal Wersion 6 (TCP/IPWE)
Y ternat 4 1P wek]

Cl Install.. » Uninstall
Dre scription

Transmission Control Frotocol/Internet Protocol, The de fault
wide area network protocol that provide s communication
across diverse interconnected networks.

[ u].% ] [ Cancel ]

(b)

Select Network Feature Type ﬂ

Click the type of network feature you want to install:

B
J._.LCHIEnt

De=zcription

A protocal is & language your computer uses to
communicate with other computers.

ST

R18UZ0013EJ0401 Rev.4.01
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(c)

B - ™
Select Network Protocol m

&

Click the Metwork Protocol that you want to install, then click QK. 1fyou have
- d. - an installation disk for thiz festure, click Hawe Dishk.

Manufacturer Metwork Protocal:

Beckhoff iAT Ethernet
Microsoft

1 ‘| n |
[l '! This driver is not digitally signed!
[l — Tellme why driver signing is important
|
| pE—
C=
 —
4
U local area connection Properties u
.’ e -

Metworking | Sharing

Connect using:

..} Intel(R1 826 79LM Gigabit Metwark Connection

Thiz connection uses the fllowing itams:

Bl o5 Packet Scheduler -
gFile and Printar Sharing for Microsoft MNe twmorks
[N Tmin CAT Ethernet Pr F Al ke

<& Internet Protocaol Wersion 6 (TCPS 1P ‘z
i Internet Protocal Wersion 4 (TCP/IFPwd) | &

1| [l | »

[ Install... ] [ Unin=tall ] Froperties

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

Depending on the installed network configuration, it might not be possible to connect to TwinCAT correctly. If so, please
only setup [TwinCAT RT-Ethernet Inter mediate Driver] and [TwinCAT Ethernet protocol for All Network Adapters] in
network [properties]. (It is OK not to setup TCP/IP.)

R18UZ0013EJ0401 Rev.4.01
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@U'|E' ¥ Control Panel » MNetwork and Internet » Metwork Connections  »

File Edit WYiew Tools Advanced Help

Disable this network device Diagnose this connection Rename this connectic

Organize =
" local area connection -'-. wireless netwerk connection
Metwork cable unplugged 5 adwin.renesas.com
:nﬂ Intel(R) Centrino(R) Advanced-M ...

$ @ Intel(R) 82579LM Gigabit Network...

S

-
@ local area connection Properties

Metworking | Sharing

Connect using:
;‘,?- Intel(R) 8267 9LM Gigabit Metwork Connection

O -!li Client for Microsoft Me twaorks

gTwinDAT RT-Ethernet Intermediate Driver N
[ @l oios Packet 5 che duler E
[ j=Fie and Frinter Sharing for b
M T.xin CAT Ethernet for All M Adap

[T . Internet Protocol Wersion & (TOP/IPWE)
4| m

This connection uses the following items:

icrosoft Metworks B

[ Install... ] F Uninstall ] Froperties

D scription
A driver to support real time 170 an MDIS devices

b -

Now the TwinCAT installation is completed.

[Note] You should disable both “Internet Protocol Version 6 (TCP/IPv6)” and “Internet Protocol Version 4 (TCP/IPv4)”
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As an alternative to the description above you can use the following procedure in the TwinCAT System Manager menu.
Please select in the TwinCAT [Options] menu the entry [Show Real time Ethernet Compatible Devices ...]. Here you
will see the following dialog which shows the Ethernet ports that can be used for EtherCAT (Compatible devices).

Installation of TwinCAT RT-Ethernet Adapters x|

 Ethemet Adapters UpdateList |
- HE Installed and ready to use devices
] et —— Install |
ocal Area Connection ¢ - IntellR) PRO/100 S Desktop Adapter 2 Bird |
P H8 Local Area Connection - Broadcom Met<treme Gigabit Ethemet [ nbnd |
@8 Disabled devices
[~ Show Bindings

Please select the compatible port which you want to use with TwinCAT and click [Install]. After the installation the
related port appears in the list “Installed and ready to use devices” above.

There might be more than one port in the compatible devices list above depending upon the PC you are using. Please also
note that the Beckhoff RT-Ethernet driver generally supports Intel ® chipsets. Certain PC Ethernet ports may be listed as
“Incompatible devices” and thus cannot be used for TwinCAT.

Either of the installation options should correctly install the required TwinCAT RT-Ethernet driver as described in detail

above.
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2.2 TwinCAT3 installation

2.2.1

How to install

[=) Beckhoff
3 e

= Vo

[ Mation
El 5 Automation

B (5 TwinCAT 3

[5] Download Fiyer (PDF)
[5] Getting started (PDF)

(] Fim

|5 eXtended Automation
|=1 Product overview
[=] |7 TE1xxx | TC3 Engineering
[5] TE1000 | TC3 Engineering
5] TE1110| TC3 Simulation Ma
[] TE1120TC3 ECAD Import
[5] TE1140 | TC3 Management
[ TE1300 | TC3 Scope View
|5 TE1400 | TC3 Target for Ma
|5 TE1410 | Interface for Matle
[5] TE1500 | TC3 Valve Diagral
[] TE1510TC3 CAM Design ™
[=) TC1xo0x| TC3 Base
|c=1 TFao0ek | TC3 Functions

|Z] Documentation

» Beckhoff

TwinCAT 3 Engineering

[] Download TwinCAT 3 TwinCAT 3 is divided into components. The TwinCAT 3 engineering components enable the

|5] Publications

configuration, programming and debugging of applications. The TwinCAT 3 runtime consists of further
components — basic components and functions. The basic components can be extended by functions.

Note: Please download the Full Setup (installation) version rather than the XAR version.

Download - Cart

Product

TC31-Full-Setup.3.1.4012.0 %

Add further downloads

R18UZ0013EJ0401 Rev.4.01

Apr 19, 2019

Page 22 of 71
RENESAS




R-IN32M3-EC Development Tool Startup Manual

New customer Login
Download as Guest. Without registration ofa Email:
|==) Beckhoff new user account
= IPC Password:
= vo _
== Motion Persistent [}
=[5 Automation Cookie:
Bl [ TwinCAT 3 Create anew u_seraccount. Password forgotten?
[ Download Flyer (POF) By logging in with a password you can choose
[} Getting started (PDF} the TwinCAT 3 downloads more comfortably
[ Fim and download them faster.
[ eXtended Automation == Create new account
|1 Product overview
[=l |7 TE1xxx | TC3 Engineering
[5] TE1000 | TC3 Engineering
[F] TE1110] TC3 Si ion Ma
[5] TE1120| TC3 ECAD Import & Top 4 Bad ® Beckhoff Autornation 2013 - Terms of Use =h

S e L (= o

oot sonme v romm |y
T O Y ey
& &Y 7

v ]

|=1 Beckhoff
= IFC
= Vo
|1 Motion
= =) Automation
B [ TwinCAT 3
[E] Download Flyer (PDF) Upon registering as a guest and after entering your data, you will receive an email
|] Getting started (PDF) containing the corresponding download links.
[ Fim
|51 eXtended Automation
[C=) Product overview () required fields
= = TEfmoc] TC3 Engineering
[} TE1000 | TC3 Engineering M. [=]
5] TE1110| TC3 Simulation Ma X
[2) TE1120 | TC3 ECAD mport  First Name:
|5] TE1140 | TC3 Management
[ TE1300 | TC3 Scope View
|[C=1 TE1400 | TC3 Target for Ma
| TE1410 | Interface for Matle
[5] TE1500| TC3 Valve Diagral Address: »
[5] TE1510| TC3 CAM Design
|5 TC1xox| TC3 Base
|=1 TFxcock| TC3 Functions

Registration as a guest

Last Name: »

Company: 4

[=] Documentation ZIP: 4
[E] Download TwinCAT 3 .
[£] Mew Features City: 4
5] Publications. R
] Muttimedia State/Province:
|5 TwinCAT 2
Country: 4
[ TwinSAFE v
) IR Email >
|51 Scientific Automation
5] Publications Phone: »
5] Muttimedia
] Industry 4.0 Fax
|51 Applications & Solutions
I Support
=) Training
[#] D load "
ey L egiter | P |
[5] Home
— - A Top 4 Back ® Bedkhoff Automation 2013 - Terms of Use =

Please input the required fields and select “Register”.
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Beckhoff will send an email including the link to download the software. Please access the link and download the
software.

Note for downloading

Thank you for your interest in TwinCAT 3. The download starts automatically. Maybe you have
to click the golden bar at the top of the browser window to start installation.
If the process doesn't start, please click the download button.

2= Motion Customer Information
[ Automation While converting TwinCAT3.0 projects into the TwinCAT3.1 unexpected Negations and Edge
== Applications & Solutions BQLD. Please check your application after the conversion process.

151 Support

|51 Training

|= Download
5l Search
[E] Home A Top 4 Badk ® Beckhoff Automation 2013 - Terms of Use =h

After downloading, please execute the setup file.

8] TWinCAT 3 - Version 3.1.4010.0 - Setup ||

Welcome to the InstallShield Wizard for
Beckhoff TwinCAT3.1

The InstallShield(R) Wizard will install Beckhoff TwinCAT3.10n
your computer. To continue, dick Next.

WARMING: This program is protected by copyright law and
international treaties,

BECKHOFF

R18UZ0013EJ0401 Rev.4.01

Page 24 of 71
Apr 19, 2019 RRENESAS




R-IN32M3-EC

Development Tool Startup Manual

jﬁl TwinCAT 3 - Version 3.1.4010.0 - Setup

Please select a setup type.

All program features will be installed. (Requires the most disk
space.)

(71 Custom

3

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

InstallShield

BT T

(S

Please complete the installation wizard.

Important Note: be sure to select “Complete” installation.

jﬁl TwinCAT 3 - Version 3.1.4010.0 - Setup

Please select a setup type.

All program features will be installed. (Requires the most disk
space.)

(71 Custom

3

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

InstallShield
G ————

< Back mNext> D

Cancel
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Apr 19, 2019

RENESAS

Page 25 of 71




R-IN32M3-EC

Development Tool Startup Manual

2.2.2 How to add the TwinCAT3 Ethernet protocol

Please add the protocol in the “TwinCAT XAE” program as described below.

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)]

Uber TwinCAT...

Event Viewer
TwinCAT Switch Runtime
TwinCAT XAE (VS 2010) |

‘?\_r, T =

Router

System

Please select the TwinCAT tab and click [Show Realtime Ethernet Compatible Devices].

:
(e v s S

File Edit View

Debug | TwinCAT | PLC Tools  Scoy Window Hel
| Pﬂﬁ
= | | Show Realtime Ethernet Compatible Devices...
B2RE ™ . [

Pl Start Page x

dlrziz=r=0 s m g | DD FE-

[  [SSs3esao-.

+ Properties

. ® mj
TwinCAT 3 ZaRAEEEED S
The Windéwe Control and Automation Technology {%’}
Bl wew inchT Project.. Get Started | Beckhoff News
. New Measurement Project... .\
What's New in TwinCAT 3
@ New Project... Learn about the new features
@ Open Project... TWInCAT 3 Overview
TwinCAT 3 Documentation
-] TwinCAT 3 Help Viewer
Error List -1 x
@ 0 Errors | 1\ 0 Warnings | (i) 0 Messages | Clear
Description File Line Column Project
3 Error List [{ Kol 5 Properties [ErelHM
Ready
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In the installation dialog that appears please make sure that at least one Ethernet adapter is listed under the “compatible
devices” heading. If all adapter(s) are listed under the “Incompatible devices” heading, the PC’s Ethernet adapter(s)
will not be able to work with TwinCAT?3. Please refer to the list of compatible Ethernet adapters at Beckoff’s website:

http://infosys.beckhoff.com/content/1033/tcsystemmanager/reference/ethercat/html/ethercat _supnetworkcontroller.htm?id=18955

r~ Ethernet Adapter Update List
[ =2 < Install
2y 0P ke Eind
[ Unbind
LF Dizabled devices

I Show Bindings

Please select an adapter under the “compatible devices” heading and click “Install”.

— — — -
Installation of TwinCAT RT-Ethernet Adapters &J

~ Ethermet Adapter e

nztalled and ready to use devices
B Ol TUPHESE - TwinCAT-ntel PCI Ethemet Adapter (Gigabit el |
Bind
[=1-&F Incompatible devices #
C B DL b - - Atheros ARD33: Wireless Network Adapter Wi |
¥ Digabled devices
Enable |
Disable |

I~ Show Bindings

If the installation is successful, the selected adapter will move to the “Installed and ready to use devices” section.
Installation of TwinCAT is complete.
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3. Settings and Connections for R-IN32M3-EC

Please connect the board to the PC with cables as shown below.
Please refer to the board specification for more detail. (http://www.tessera.co.jp/eng/ts-r-in32m3-e.html)

3.1 Boot mode settings for R-IN32M3-EC

R-IN32M3 has two external terminals named BOOTO0 and BOOT1. The boot mode is selected depending on status of
these terminals. The boot mode of the R-IN32M3-EC is selected by DIP-SW(SW1).
Set the MODE SW before connecting the 5V-3A DC adapter.

Table 3.1 Boot mode selection

DIP-SW (SW1) .

: 5 Boot mode selection
ON(High) ON(High) Instruction RAM boot (test)
OFF(Low) ON(High) External MPU boot
ON(High) OFF(Low) External serial flash ROM boot
OFF(Low) OFF(Low) External parallel flash ROM boot Nte

Note: This mode is not supported for the TS-R-IN32M3-“CEC” board or the “R-IN32M3-EC Board Lite”

because parallel flash isn’t included on those boards.

R18UZ0013EJ0401 Rev.4.01 Page 28 of 71

Apr 19, 2019 RENESAS


http://www.tessera.co.jp/eng/ts-r-in32m3-e.html

R-IN32M3-EC Development Tool Startup Manual

Instruction RAM Boot setting

HWS-R-IN32M3-EC board

Ise conversion cable.

MODE_SW (SW1]1:8])

TS-R-IN32-EC_002
ON’ ’ uoooog
OFFLUL/ANENENEN

TS-R-IN32-EC_001
OFFE E EEEEEN
ON OooOoono

ETS-R-IN32M3-CEC board

MODE_SW (SW1[1:8])

TS-R-IN32-CEC_001
ON’ ’ OooOoono
OFFANEENEN

MODE_SW (SW[1:2])

R-IN32M3 Board Lite
ON
OFF [1[]
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Instruction RAM boot
When using the I-jet debugger and executing on the Instruction RAM of R-IN32M3, set the MODE SW as shown
below.
When you use TS-R-IN32M3-EC / CEC board
MODE SW (SW1[1:8]): |ON |ON|OFF|OFF|OFF|OFF|OFF|OFF|
When you use R-IN32M3-EC board Lite
MODE SW (SW1[1:2]): |ON |ON]|

External parallel flash ROM boot
When using the I-jet debugger and executing on the External parallel flash ROM of R-IN32M3, set the MODE SW as
shown below. When writing to Parallel FlashROM use the same setting.
When you use TS-R-IN32M3-EC board
MODE SW (SW1[1:8]): |OFF |OFF|OFF|OFF|OFF|OFF|OFF|OFF]

External serial flash ROM boot
In the case of using I-jet debugger and executing on the External serial flash ROM of R-IN32M3, set the MODE SW

as shown below. When writing to Serial FlashROM, use the same setting.
MODE SW (SW1[1:8]): |ON |OFF|OFF|OFF|OFF|OFF|OFF|OFF|

R18UZ0013EJ0401 Rev.4.01

Page 30 of 71
Apr 19, 2019 RRENESAS



R-IN32M3-EC Development Tool Startup Manual

3.2 Boot Procedure for R-IN32M3-EC board

Please connect the board to the PC with cables as shown below.

Please refer to the board specification for more detail. (http://www.tessera.co.jp/eng/ts-r-in32m3-e.html)

(1) Connect Port 0 to the PC with an Ethernet cable (recommend category 5).

(2) Please select the MODE _SW for the desired boot mode.

(3) Please connect the 20-pin half-pitch connector included with the TAR to the header (3). The No. 1 terminal of the
cable is red on the left side. Please connect the debugger to a USB port of the PC using the USB cable included
with the IAR debugger. (If you use both “R-IN32M3-EC Board Lite” and “I-jet” from IAR systems, power can
be supplied via debugger cable.)

(4) Please connect the board to another USB port of the PC with the enclosed USB (mini-B) cable. (When you use

“R-IN32M3-EC Board Lite”, power is supplied via the USB cable)

(5) Please connect the DC adaptor (5V/3A.) When using “R-IN32M3-EC Board Lite”, the DC power supply is not
required.

Please refer to the following images for connection details.

B TS-R-IN32M3-EC board

Use conversion cable.
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ETS-R-IN32M3-CEC board

B TS-R-IN32M3-EC board Lite
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ETS-R-IN32M3-EC board

Windows XP

Or
Windows 7 General USB
USB port mini-B cable

Special USB cable
enclosed in I-jet package

|
Ethernet port

IAR ARM I-jet
In-Circuit Emulator(ICE)

AC-DC adapter

Output :DC 5V-3A R-IN32M3EC Board
DC jack form : PLO3B sho—(@&—+>

ETS-R-IN32M3-CEC board

WindowsXP
or
Special USB cable Windows?7

enclosed in I-jet package

Ethernet port

R-IN32M3-CEC Board

Note:
Line in red |

'E:"'—_ i ‘ ‘v

ie

General USB
mini-B cable

IAR ARM-I-jet
In-Circuit Emulator(ICE)

AC-DC adapter

Input AC 100- 240V
Output DC 5V - 3A
DC jack from PLO3B

L

——rY
A
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HR-IN32M3-EC board Lite

Special USB cable
Windows PC enclosed in I-jet package

Ethernet port

R-IN32M3-EC Board Lite
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As an alternative to the I-jet debugger you can use one of many other types of debuggers as well, as long as it is
supported by the IAR Embedded Workbench. To modify the debugger type switch to the [Project] = [Options ...] dialog
and select the category [Debugger]. Please click in the drop down menu, select the debugger you want to use, and click

[OK].

Cptions for nede "main”

Categany:

General Options
CJC++ Compiler
Assembler
Cutput Canverter
Cuskorm Build
Build Actions
Linker

Debugger
Simulatar
Angel
CMSIS DAP
GDE Server
IAR ROM-monitor
I-jet/ ITAGjet
J-Linkf1-Trace
TI Stellaris
Macraigor
PE micra
RDI
ST-LINK

Factary Settings

Setup | Download I Images | Extra Options I F'Iugins|

: Rur to
|-jet A TAGet - main_task
Sl

Usze macra file(s)
$PROJ_DIR$Ainit mac B

Device dezcription file
[ Overide default
$TOOLKIT_DIR$A\CONFIG  debuggerFenezas \RINIZM3EC |

One example alternate debugger is the SEGGER J-Link Lite CortexM-19

(http://www.segger.com/jlink-lite-cortexm.html). At Renesas Electronics Europe you can optionally order a
R-IN32M3-EC Starter Kit with the Segger J-Link Lite debugger included.. The J-Link debugger includes the required 20

pin half pitch flat ribbon cable and the USB cable as shown in the picture below.
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4. Installation of the USB Serial Conversion Driver

41 Obtain the driver

When connecting the PC to the R-IN32M3-EC board using the provided USB cable, the FT232R USB UART driver may
be requested by the operating system.

(Note: For Windows7 OS there is no need to install driver; the driver will be installed automatically.)

Please install the driver after obtaining it from the address below.
http://www.ftdichip.com/Drivers/VCP.htm

FTDI drivers may be distributed in any form as long as license information is not modified

If a custom vendor 1D and/or product 1D or description string are used, it is the responsibility of the product manufacturer to maintain any changes and subsequent WHQL re-certification

as a result of making these changes.

Currently Supported VCP Drivers:

Processor Architecture

Release x86 (32- x64 (64-

Date bit) bit) PPC | ARM = MIPSIl | MIPSIV ~ SH4 Comments

Operating System
2.08.30 WHQL Certified for Win 8.1
Windows 8.1 2013-10-21 2083081 20583081 - - - - - Available as setup executable
Release Notes

2.08.30 WHQL Certified
Available as setup executable
Release Notes

Windows*

All FTDI devices now supported in Ubuntu 11.10, kemnel 3.0.0-
Linux 2009-05-14 150 1.5.0 - - - - - 19
Refer to TN-101 if you need a custom VCP VID/PID in Linux

Mac 0OS X 2012-08-10 2218 2218 2218 - - - - Refer to TN-105 if you need a custom VCP VID/PID in MAC OS
Windows CE42 1 20120106 | 11010 ; - 11044 14010 14040 11010
Windows CE6.0 | 20120106 | 1.1.0.10 - © 11044 14040 1.1.0.40 1.1.0.10

“includes the fallowing versions of the Windows operating system® Windows XP, Windows Server 2003, Windows Vista, Windows Server 2008, Windaws 7, Windows Server 2008 R2
and Windows 8

*Also, as Windows § RT is a closed system not allowing for 3rd party driver installation our Windows 8 driver will not support this variant of the 0S.

Download the file named “CDM 2.08.30 WHQL Certified.zip”
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4.2 Install FT232R USB UART driver

After uncompressing the file into local folder, select[It installs from a list or a specific place (recommendation).] and
click[Next(N) >]. Please choose folder [CDM 2.08.30 WHQL Certified] and click [OK].

-101] x|

Fle Action View Help

&= |[E HE| | &S
B2 RI07610

[ZI--@ Batteries

E-1 88 Computer

[ Disk drives

[+]-& Display adapters

E:I--gg“-& Human Interface Devices
[Fl-iog IDE ATA/ATAPI controllers
£

E

E

E

E

H-Z2 Keyboards
:I---ﬂ Mice and other pointing devices

Paorts {COM &LPT)
+- Processors
-l Security Devices
| Sound, video and game controllers
M| System devices

i Universal Serial Bus controllers

il Update Driver Software - FT232R USB UART x|

[ Update Driver Software - FT232R USB UART

Browse for driver software on your computer

Search for driver software in this location:

I | j Browse...

v Include subfolders

<» Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver software in
the same category as the device.

cor |
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Browse For Folder |

Select the folder that contains drivers for your hardware.

—a Local Disk (Q:) &
ﬁhﬂ Network
= [. CDM 2.08.30 WHQL Certified
= . WHGL Certified
, amd&4
J 1386
| Static

Folder: |CDM v2.08.30 WHQL Certified

oK I Cancel

W Update Driver Software - USB Serial Converter x|

o
L) [l Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

USE Serial Converter

Click [Close]
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4.3 Install USB Serial Port Driver

Install USB Serial Port driver. After uncompressing the file into local folder, select [It installs from a list or a specific
place (recommendation).] and click[Next(N) >]. Please choose folder [CDM 2.08.30 WHQL Certified] and click [OK].

-10| x|

File Action \iew Help

e A ER Rl T
E:é RI107610
@ Batteries

| Computer
Disk drives
4, Display adapters
E‘;—:, Human Interface Devices
-t IDE ATA/ATAPI controllers
[-Z= Keyboards
--ﬂ Mice and other pointing devices
Modems
b/ Monitors
¥ Network adapters
% PCMCIA adapters

E1-'% Ports (COM &LPT)

a Ty

echnology - SOL (COM4)

rial Port
Hro —

-[J® Security Devices

-8y Sound, video and game controllers

M System devices

[ § Universal Serial Bus controllers

Browse For Folder x|

Select the folder that contains drivers for your hardware.

[l —a Local Disk (Q:) —
‘I‘j Metwork
= ) CDM 2.08.30 WHQL Certified
WHOQL Certified

Folder: CDM v2.08, 30 WHQL Certified

O I Cancel
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# Update Driver Software - USB Serial Port (COM3) |

| Update Driver Software - USB Serial Port (COM9)

The best driver software for your device is already installed

Windows has determined the driver software for your device is up to date.

USB Serial Port

Click [Close]
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5. UART Setting

Install serial terminal software (such as TeraTerm) on your PC and set it up as shown below:

O TCRAP myhost. example.com
Higtory
Telnet b
5 SSH 3SH?
oher UNSPEC
@ Serial Port: [COM19: USB Serial Port (COM19) ]
[ 0K l lCanceI ‘ l Help ‘

Please set the port according to your PC configuration.

COM19:9600baud - T 1
File Edit Control  Window Help
Terminal...
Window...
Font...
Keyboard...
Serial port...
Proxy...
SSH...
SSH Authentication...
SSH Forwarding...

Baud rate:
Data: Cancel
Parity: \none v‘

Fort: CoM19 - -
DK

Flow control:

none =

Transmit delay

0 meec/char 0

Stop: 1 bt - Help

msecdline

Set the baud rate to 115200, data to 8-bit, no parity, 1 stop bit, and no flow control.
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Window Help

Terminal...
Window...
Font...
Keyboard...
Serial port...

£

—|
Tera Term: Terminal : L|

Terminal size Mew=line
Ok
80 K24 Receive: |CR =
@I Term size = win size Transmit@TCR+LF -D | Cancel

Buto window resize

Terminal [D: (¥T100 - [ Local echo

Answerback: [C] Auto switch (WT<—>TEK)

Help

Please set the terminal software to transmit “CR+LF” for new lines (In TeraTerm the option is [ Transmit] under

[New-line] in [Terminal setup] as shown above.)

R18UZ0013EJ0401 Rev.4.01

Page 42 of 71
Apr 19, 2019 RRENESAS




R-IN32M3-EC Development Tool Startup Manual

6. Prepare for the EtherCAT Communication Check between TwinCAT
and Board

6.1 Copy ESI (EtherCAT Slave Information) file

@U'| | « Device » Renesas » RIN32M3 » Source » Project local » EtherCAT » ESI ~ [ 42 || Searcn Esi
File Edit View Tools Help
Organize » fa Open ~ New folder ==« [l
i Eavorites Marne Date modified Type Size
& Downloads EEPROM.bin 2/2/201310:10 PM BIN File 2KB
15l Recent Places || readme bt 2/2/201310:10PM  TXT File 1KB
) Desktop | Renesas R-IN32M3.xml 2/2/201310:10 PM XML Document 24 KB|
4 Libraries
3 Documents
JT Music
(Sl ¢ P S i
Renesas R-IN32M3.xml Date modified: 2/2/2013 10:10 PM Date created: 2/2/2013 10:10 PM
¥ML Document Size: 233 KB
Copy the “Renesas R-IN32M3.xml” ESI file from the SampleSoft installation in folder
\Device\Renesas\RIN32M3\Source\Project\EtherCAT\ESI
to the folder:
\TwinCAT\[o\EtherCAT (for TwinCAT?2)
or \TwinCAT\3.x\Config\IO\EtherCAT (for TwinCAT3), as shown in the figure below.
| B S
@uv| | » Computer » Local Disk (C) » TwinCAT » Io » EtherCAT » ~ | || Search Etnercat )
File Edit View Tools Help
Organize » &a Open = MNew folder = « .@.
- Favori * Name ° Date modified Type Size o
i Favorites b
2 Beckhott EPposcxml 11/9/201210:34 PM XML Uocument 1,104 Kb
= Derptess =] Beckhoff EPTo0cxml 2/29/201210:34 PM XML Document 5177 KB
i Recent Places | Beckhoff EPSoocxm 1/11/201310:34 PM XML Document 236 KB
Desktop | 2] Beckhoff EtherCAT EvaBoard.xml 2/13/200910:34 PM XML Document 72 KB
— Librars 1 2| Beckhoff EtherCAT Terminalsaml 2/15/201110:34 PM XML Decument 53 KB I
o | Beckhoff FELXxml 12/13/201010:34 .. XML Document 16 KB
j Documents . .
J’ ] 2| Beckhoff FCoootxml 12/5/201110:34 PM XML Document 10 KB
Music [ EtherCATBasexsd 12/13/201210:34 ... XSDFile 28 KB
§ ‘:f:t”'e‘ " [] EtherCATDiag.xsd /4/201110:34PM  XSD File 1KB i
aeos || EtherCATDictasd 5/8/201210:34 PM  XSD File 1KB
) || EtherCATInfoxsd 12/13/201210:34 ... XSD File 41 KB =
1M Computer . , } ;
|| EtherCATModulexsd 2/2/201110:34PM  XSD File 2KB
S Local Disk (C:) = 4
& : = | 2] Renesas R-IN32M3.xml 2722013 10:10 PM XML Document 24 KB =
<@> Renesas R-IN32ZM3.xml Date modified: 2/2/2013 10:10 PM Date created: 2/14/2013 5:03 PM
= XML Document Size: 233 KB
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6.2 Board Connection

Please establish the following connections between the R-IN32M3 board and the PC

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

(2) Setthe MODE SW (SW1[1:8]: [ON|ON|OFF|OFF|OFF|OFF|OFF|OFF|) (boot from internal memory)

(3) Please connect the 20 pin half pitch connector from the debugger. Please notice that the terminal 1 of the cable is
marked red and must be placed on the left side of connector (3).

(4) Connect the enclosed USB (mini-B) cable to the PC’s USB host connector to establish a serial terminal.

(5) SetJ1 switch: 1-2:Short, 3-4:Short, 5-6:Open, 7-8:Open (only for TS-R-IN32M3-EC board)

(6) Please connect the S5V-3A DC adaptor (the red LED next to connector (6) should turn on).

B TS-R-IN32M3-EC board

Use conversion cable. w
Pl o0 A o
7o |/ :
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B TS-R-IN32M3-CEC board

7

(5) Skip. Go to (6)

ER-IN32M3-EC Board Lite

3)

(2)

(5) , (6) Skip
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6.3 Start EWARM Sample Program for EtherCAT Communication

i | ) | | | | | i | N 4 i x i i K i N W W . | E
@_(-\_/"| . %« Renesas » RIN3ZM3 » Source » Project_local » EtherCAT » IAR » - | 5 | Search IAR yel
-
File Edit View Tecls Help
Organize ¥ 3@ Open - MNew folder = - [ @
S Favorites MName Date modified Type Size
& Downloads .. Debug 2/14/2013 438 PM  File folder
::‘I Recent Places . settings 21472013 4:42 PM File folder
Bl Desktop | main.dep 5/29/201310:33 AM  DEP File 9KB
| main.ewd 2/14/2013 5:05 PM WD File 62 KB
- Libraries | main.ewp 5/24/2013 4:37 PM EWP File 50 KB
@ Documents ] main.eww 2/2/201310:10 PM IAR IDE Workspace 1KB
J‘ Music = || main.icf 2/2/201310:10 PM ICF File 4 KB
[ Pictures || main_boet_iram.icf 2/2/201310:10 PM ICF File 3KB
B videos || mainCustom5fr.sfr 5/29/201310:01 AM  SFR File 1KB
1% Computer

Double click the file “main.eww” in the
\Device\Renesas\RIN32M3\Source\Project\EtherCAT\IAR
folder. The IAR Embedded Workbench IDE will start automatically.
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6.4 Build configuration setting

Please select the build configuration setting from the following 3 types: RAM Debug, Serial Flash Boot, or NOR Boot.

1) When using the I-jet debugger and executing on Instruction RAM of R-IN32M3,
select “RAM debug”.

2) When using the I-jet debugger and executing on External serial flash ROM of R-IN32M3,
select ”’Serial Flash Boot”.

3) When using the I-jet debugger and executing on External parallel flash ROM of R-IN32M3,
select “NOR Boot”

main - IAR Embedded Workbench IDE

File Edit View Project I-4etfITAGjet Tools Window Help

D@ EH@Z % ER o o A4Sy SR E D &» & WNRES L
Workspace = E |vectors_|’“‘|.c |systa11_R_U'432MS.c
uart_init{S¥S UART CH):
FAM Debug clock_init{):
Serial Flazh Boot
OF Boot
e %
= /4 Exit task
8 [ startup Py
cstart... « ext_tsk():
Syste. * Ly
[l wecto... . g se
L— | wecto.., R EEEFFE R R R R R R F R F R R R R FFEFF R AR R SRR R R FEFF R AR R R R AR R R FEFFFEREEE
kernel_... - fbrief Main task
— [ libos.a gparam --
& [c] main.c . greturn always 0
- 3 Output R L Ll N T
— [ & | | -
wvoid main_task(int exinf)
H {
uintd_t c;
clock_t prev_time;
clock_t curr_time;
uint32_t boot_moder
/* Opening message */
boot_mode = ((RIN_SYS->MDMNT >»> 7) & O0x3);
| S printf("\n"):
— !ntrlnS--- LI printf ("helle world\n™):
L— A itron b printf("- compiler =%s‘n", COMFILER VERSICHN):
Imain e e e e T -
| |
x
| Messages
Deleting outputs for configuration RAk Debug
Updating build tree...
19 file(s) deleted.

Build

Debuglog  Build
Ready
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6.5 Select the Debugger Type

After starting IAR, right click the [main — xxx] file on the left side of the tool window (the picture below shows the
[main — iRAM] selection). In the modification window click [Options....]

% main - 1AR Embedded WorkBene

File Edit View Project I-jet/JTAGjet Tools Window Help
DERHT S| | | -
|| Workspace * | cstartup_M.c  main.c |_
[iRan -
i — RREFEREFERRES
fEiles . . - T # @file main
Simlmain - IRAM - r
cstartup_M.c m &
] .
Kernel_dg c —— %

M = Dlibes.a (
main.c Compile (
syscalls.c Rebuild All
systern_RINIZM3 o Clean
uar.c
) wectors_M.c Stop Build 3
3 Output

Add v I

Remove

Rename... :

Version Control System v L
18

Open Containing Folder... i
=

File Properties...

main N
Set as Active
x
Log
Options for node ~ main™ (E3]

General Options [
CfC++ Compiler
Assembler

Setup | Downlosd || Imasss | Extra Ootions | Plusins
Output Corvert
Custamn Build Driver [ Bun to
Build Actions A-Link/J-Trace ~ [ ]
Linker Simulator
Cebugger Aneel
" GDE Server
Simulator IAR ROM-—monitar
Angel = Linkf =Tt l
—Link.J—Trace
GDE Server T1 Steliaric |
IAR ROM-moni yg:ralgﬂr
I-jet/ITAGIst RoT
J-Link{3-Trace ST-LIMK
Third—FParty Driver
TI Stellaris T1 ®Ds100 |
Macraigor
PE micro
ROI
ST-LIMK [ ] (
Third-Barky Dri e Eancel

Choose the ”Debugger” in the Category on the left, choose the [I-jet/JTAGjet] from the “Driver” drop down list in the
[Setup] tab, and then click [OK]. Alternatively you can choose the [J-Link / J-Trace] option in case you have ordered the
R-IN32M3-EC Starter Kit together with the SEGGER J-Link Lite CortexM-19 debugger.
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6.6 Linker Setting

The R-IN32M3 board supports different boot options which can be selected via bit 1 and bit 2 of the MODE_SW switch.
To select one of these options you must select the correct linker parameter in the IAR environment. In the Linker
Category on the left side of the [Project] / [Options...] menu use the [Config] tab in the right window and modify *.icf
file as shown below:

For execution on the R-IN32 internal RAM (iRAM) ) : iram.icf

For booting from parallel NOR flash : boot_norflash.icf

For booting from serial flash : boot_serialflash.icf

The *.icf files can be found in the sub-directories at the following path:
\Device\Renesas\RIN32M3\Source\Project\EtherCAT\IAR

The image below shows an example using the “iram.icf”.

Options for ne “main

Categary: Factary Settings

General Options =
C/C++ Compiler
Assembler

Canfig |Li|:|rar3-' IInput IOptimizatiDnS | Advanced | Output | Lizt | #define | 4| ¢

Output Convert
Custom Build
Build Actions

ll:flverridF-T efau . -~
3770 @t ronit 3 =

Linker configuration file

s

Angel
CMSIS DAP Cionfiguration file syvmbol definitions: (one per line)
GDBE Server
IAR. ROM-mani
I§et/ITAGjet
JLink{1-Trace
TI Stellaris
Macraigar

PE micro

‘“’ Cancel
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6.7 Build and Execute the Program for EtherCAT Communication

Execute Build by clicking [Project]=>[Rebuild All].

bedded Workbench IDE_

File Edit Wiew |Project| I-jet/JTAGjet Tools Window
D Add Files...

Workspace Add Group...
I LiRAM Import File List...
Files Add Project Connection...
=f@|main - iFA Edit Configurations...
cstartup_
kernel_cf Remove
Ilbqs_a Create New Project...
main.c o )
& [ syscalls. Add Existing Project...
syatern_F .
: - Options...
uar.c P
] o] wectors_f Version Control System
[ Dutput
Make
Compile
Feebuild All
Clean
Batch build...

Eite Edit  )iewe Project Debue Dissssembly [=jet/JTAGet Tools Wodow Help

D= P & . . | e N Y [ B oo o e O 08 3 el ek

= | B | = - £ 202N )X ke & Fost
2

After completion of the build process you can execute the generated program:
Click (1) to download the code to the target.
Click (2) to run the program.
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7. Start TwinCAT

71 In the case of using TwinCAT2

In the case of TwinCAT?2 installed in the PC, the TwinCAT?2 icon will be set as the startup item in the task tray (bottom
right of PC display). Please click this icon and choose TwinCAT System Manager, then the TwinCAT application

window will be shown.

Please proceed to section 7.3.
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7.2 In the case of

using 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.

o Start Page - Microsoft Visual Studio

(E]. |

s |[9s53cs8a-.

| (=== | m |00 iBE

File Edit View Debug TwinCAT PLC Tools Scope
New 3
SR @ ift+Alt+N
Close 3 File. Ctrl+N
Close Solution
7 Save Selected Ttems Ctrl+S ®
Save Selected Items As... ] cAT V"’""‘3
@ Save All Ctrl+Shift+5 and Automation Technelogy
Export Template...
[ Page Setup...
4 print... Ctrlsp CAT Project...
Recent Projects and Solutions , purement Project...
Exit Alt+F4 =ct..

@ Open Project...

Error List
@ 0 Errors | A\ 0 Warnings ‘ (i) D Messages | Clear

Description

% Error List [ =ReM3

N

{%}

Get Started | Beckhoff News

= What's New in TwinCAT 3
| Learn about the new features

AT 3 Overview
T 3 Docume
T 3 Help Vie

File Line Column Project

A=

g Ee = 42 Toolbox

New Project

Recent Templates

Online Templates

MName:

Location:

Solution name:

=

“WET Framework 4

~ | Sort by: | Default

Search Installed Templates

]

TwinCAT Project3

C:¥Users¥0DS¥Documents¥visual Studio 2010¥Projects

TwinCAT Project3

I =)

T Proect Type: TwinCAT Project I

TwinCAT XAE SystemManager
Configuration

- Browse...

Create directory for solution

Please proceed to section 7.3.
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7.3 Scan 1/O devices

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

B Untitled - TwinCAT System Manager ‘ E‘E‘Q

File Edit Actions View Options Help
D@ S ennal =@avdd et iee Q@ e ?

Bl SYSTEM - Configuration Number Device Type
: PLC - Configuration

= Cam - Configuration

5- /0 - Configuration

i’a Mappi B Append Device...

" Import Device...

coeice

Paste Ctrl+V
B Paste with Links Alt+ Ctrl+V

Right click on [I/O Device] and select [Scan Devices.....].

r -
TwinCAT System Manager ﬁ

; lj HIMT: Mot all types of devices can be found automatically

= <
| — et

The window below will open showing the Ethernet ports on your PC. Select the Ethernet port which will run the
EtherCAT communication and uncheck all other items marked with (RT-Ethernet), then click [OK].
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3 new /O devices found Iﬂ I
[[Device 1 [RT-Ethemet]  [wireless netwark connection (Intel(R] Centrino(R] A l( | oK | )

[(1Device 2 [RT-Ethemnet]  [Metwork Connect Adapter [Juniper Metwork, Connect 4]
Device 4 [EtherCAT]  [local area connection [Intel[R] 32579LK Gigabit Met]

Cancel

Select All

Inzelect Al
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TwinCAT System Manager lﬂ

| 5can for boxes

T ]
— el

TwinCAT System Manager lﬂ

After the procedure above, TwinCAT will start to search for the R-IN32M3-EC board automatically.

Until the evaluation board EEPROM has been updated as shown in the next section, it will show up as a device named
“Box 1 (PFFFFFFFF RFFFFFFFF)” in the TwinCAT left-hand panel. After flashing the EEPROM, which only needs to
be done once, the evaluation board will show up properly as “Box 1 (R-IN32M3)”.

R18UZ0013EJ0401 Rev.4.01

Page 55 of 71
Apr 19, 2019 RRENESAS




R-IN32M3-EC

Development Tool Startup Manual

7.4

Refresh R-IN32M3-EC Board E2PROM data from TwinCAT

It is possible to refresh the E2PROM data of the R-IN32M3-EC board from TwinCAT when TwinCAT is properly linked
to the R-IN32M3-EC.

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 E2PROM 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 (TwinCAT 2 version is shown)
(2) Select the “EtherCAT” tab on the right-hand pane (middle pane for TwinCat 3)
(3) Click the “Advanced Settings” button.

B =3 - TwinCAT System Manager =N R
File Edit Actions View Options Help
s H| | & B [0 B = ee v 2 B @%@ % 2 QldE e s ?
-{a] SYSTEM - Configuration = 1| EtherGaT [om)
- §A PLC - Configuration e
£ 1/O - Configuration Typd
. H8¥ 1/0 Devices mod| (2) -1/
Device 4 (EtherCAT) fAuto e Adar 0 (3)
- Device 4-Image EtherGAT Addr [ Advanced Settings
4= Device 4-Image-Info i
-1 Inputs Previous Port: Mazter
$| Outputs
§ InfoData
! @ Box 1 (PFFFFFFFF RFFFFFFFF)
&8 Mappings
)
Ready Local (10.30.182.26.1.1)
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In the dialog box that opens please select the folder that contains the data file you wish to write into the EEPROM for

EtherCAT communication.

Please select the file “EEPROM.bin” in the following folder.
\Wr-in32m3 samplesoft\Device\Renesas\RIN32M3\Source\Project\EtherCAT\ESI

Note: In file type tag, please choose [EtherCAT Terminal Configuration (*.bin)].
Open the selected write-into EEPROM data(*.bin) by clicking [Open(O)].

Advanced Settings @

£ General Hex Editor

- Behavior

- Timeout Settings
Identification

- FMMU [ SM
Init Commands

Distributed Clock

=~ ESC Access

=~ E2PROM

- Configured Stati
Smart View

-EEE

FPGA

- Memory] (1)

[ Downoad  egle Read from File ’ (2) Download from List

I Upload ] [ White to File. )

0 Open ===

@Q-| | « Source » Project b EtherCAT » ESI - [43]| search 5 P

Orgenize = New folder #- 0 @

> & Include o - Date modifiec
> . Libra

= v { | EEPROM.bin 2014/02/1215
4@ Source

> gl Driver

> ! Middleware
49. Project

> @) eep_writer El
4} EtherCAT
& ARM
& ESI
& GCC
> @ IAR
> @ EtherCAT_SSC

)& AR download -

File name: EEPROM.bin - EtherCAT Terminal Configurati v
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- . — g‘
e S w b om - conas B o L. . s

@--General Hex Editor

ehavior

0000 &0 OE 42 EE 10 27 00 00 00 00 00 00 00 B a. -

Timeout Settings i
0010 &6 07 00 00 10 00 00 00 10 OO0 OO0 00 00 00 00 00 fuueennnvananans ‘

dentification

0020 00 00 00 00 00 00 00 00 00 00 00 00 00
MMU /7 5M 0030 00 10 80 00 80 10 80 00 04 00 00 00 00
nit Commands 0040 00 00 00 00 00 00 00 00 00 00 00 00 00
Mailbox 0050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 weueeeneenneenn-
Distributed Clock 0060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 weueueeeenneenn-

0070 00 00 00 00 00 00 00 00 00 00 00 00 OF 00 01 00 weueeeneenneenn-
- ESC Access 0080 OA 00 41 00 OB 08 52 2D 49 4E 33 32 4D 33 1C 52 ..A...R-IN32M3.R
-- E2ZPROM 0090 2D 49 4E 33 32 4D 33 2D 45 43 20 45 76 61 6C 75 -IN32M3-EC Evalu

|..m

.-Configured Statio 00R0 &1 74 69 &F 6E 20 42 &F 61 72 &4 18 52 2D 49 4E ation Board.R-IN
- Srart View 00BO 33 32 4D 33 20 45 74 68 65 72 43 41 54 20 64 65 32M3 EtherChT de
= 5 00C0 6D 6F 20 31 06 44 &3 53 79 6E 63 05 44 63 4F &6 mo 1.DcSync.DcOf

00D0 &6 06 49 &E 70 75 74 73 09 53 &C 61 76 65 44 &1 f.Inputs.Slavela
00OEQ 74 61 08 44 49 50 53 57 S5F 49 4E 07 4F 75 74 70 ta.DIPSW_IN.Cutp
Memory 00F0 75 74 73 OR 4D 61 73 74 65 72 44 61 T4 61 07 4C uts.MasterData.L
0100 45 44 5F 4F 55 54 1E 00 10 00 01 00 01 03 01 21 ED QUT !
0110 00 00 00
0120 00 00 00

! el '
Drawnload [ Fead fomFile.. |

Write o

[ Upload

4 1M r

s e )| @
gj—"

The transfer is successful if the data display in [Hex Editor] is changed from all “FF” to the data shown above.

(1) Click [Download] and check the lower-right corner of the window to monitor the download progress. Do not
close the window until the download completes.

- » 22222 2 cema

File Edit ‘iew Project Build Debug TwinCAT PLC Tools  Window Help

- S @ K B9 e LB B [Release ~| | TwinCaT RT o4y - % |
I o err— 2 =al=

Solution Explorer = 2B TwinCAT Projectd 3¢

=) ; -

| . . General | Adapterl EtherCAT ‘ Online | CoE - Dnhne‘
,; Solution TuwinCAT Projectd' {1 project]

4 a TuinCAT Project3 Metld: 17227 43.88.31
> @l SYSTEM

Advanced Settings...

Export Configuration File,

[
(

SAFETY [ Sync Unit Assignment...
(

[ cos
4 /0 Topology...

4 L heice Right-click

a | = Device 2 (EthEVCATJI Frame  Crd Addr Sync Lnit Cycle (ms)  Utilization (%)
o+ IMage .D ERD 0x0000 0x0130 2 1 4.000

*2 Image-Info

.U NOP 0x0000 0:0000 0 1 4.000 017 42/67

Mew device type found (R-IM32M3 - 'B-IM32M 3 EtherCAT dema 1').
Wendorld 04766 ProductCode 0x10 RevisionNo 0210

Use available online description instead [YES] or try to load appropriate descriptions fram the web

[T] &pply to all [ Yes J [ Mo ] [ Online ESI Update ['Web access required).

In Size Ot Size

Address  Type
Box 1 (PFFFFFFFF RFFFF.. 1001 PFFFFFFFF RFFFFF...

Ertor List
D 2 Errors ‘ 1\ Dirarnings ‘ (i) 3 Messages | Clear

Description File Line Column Project

EEPROM
A1 371272014 11:19:01 AhA 588 ms | download
(65535): Dewice 2 (EtherCAT):
Frame returned - > force ERCILESS

reinitialization!
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(2) Click [OK].

Now the EEPROM data refresh is completed. Right-click on “Device 2 (EtherCAT)” to refresh the devices list. ~ After
clicking “Yes” in the dialog box shown above, click “Copy All” then “OK” as shown in the figure below.

Found lterns:

[ Disabley | Donfsurestems

v a2l

Found Items

Ignore »

Delete »

> Copy Befare »

> Copy After >

> Change to >

>» Copy All >

]

Disable >

2 Box2[RAN32M3)

Ignore >

Delete »

+ Copy Before »

> Copy After >

> Change to >

»> Copy All >3

aK

Cancel

@ Box 1 PFFFFFFFF RFFFFFFFF]

Configured Items:

2 Box2[R-N32M3I)
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7.5 Checking the link to TwinCAT
After executing “7.4 Refresh R-IN32M3-EC Board E2PROM data from TwinCAT?”, please execute “7.3 Scan I/O

devices” again.

If the link to TwinCAT is built successfully, “R Box 1(R-IN32M3)” will appear as shown in the window below.

3 - - - e ] - - — .. _— - - _— - B
! Untitled - TwinCAT System Manager [ = EI‘Q

File Edit Actions View Options Help

D@l a2 Al Bavdd s (@% =2QlEse

ﬂ SYSTEM - Configuration W‘m
.5 PLC - Configuration
.- Jgf Cam - Configuration Mame: LED.OUT
=8 /0 - Canfiguration Type: LSINT
-5 E? Devices Group: Dutputs Size: 10
- vl:ﬁ“g:;(fi;;i’;‘? Addrass: 62 (0:3E) Usar IDx i}
-I- Device 4-Image-Info
%T InpUts Comment:
‘l Outputs ) )
@-§ InfoData
B2 Box1 (R-IN32M3)
&t Inputs
E|‘l Outputs
L @] MasterData
oL X .
i-§ WeState
‘ InfoData ADS Info: Port: 300, [Grp: 01 1 004, 10ffs: 0x3E, Len: 1
@8 Mappings
Ready Local (10.30.181.121.1.1)
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7.6 Write data to R-IN32M3-EC Board from TwinCAT

(1) Open the “Output” tree of R Box 1 (R-IN32M3), then choose LED OUT.
(2) Choose the [Online] tab.
(3) Click [Write.....].

-
! Untitled - TwinCAT System Manager
PR

File Edit Actions View Options Help

eIl | [0h B |=es v b [ B8 < ([E% |2 QAFELE €D T

= ;ETEEA i fC.Dnﬁ%.mahD" Varisble | Flsgs | Onine | |
: - Configuration
B|R Cam - Configuration Value: 000 O (2)
-g - Configuration Mew Value Foroes, Relas (e (3)
=] /0 Devices
2= Device 4 (EtherCAT)
-.=¥= Device 4-Image
-.=fm Device 4-Image-Info
@1 Inputs
-§l Outputs -
-§ InfoData
B-a%, Box1 (R-IN32ZM3)
7 Inputs l
- § Outputs
{9l MasterDat
- elwmour | (1)
‘ WcState
@-§ InfoData
-8 Mappings

Comment: M

Local (10.30.181.121 1.1)

Ready

The window below will appear when (3) [Write.....] is clicked in the window above.

rSet Value Dialeg
bex C_ = D ®
He (1)
Flot: a0
Binary: i} 1
Bit Size: @1 @8 ©16 ©32 O O7

After changing Hex: 0x00 to, for example, 0x55 and clicking [OK], the board LEDs will light up according to the value

set.
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W TS-R-IN32M3-EC board

B R-IN32M3-EC board Lite

TEBRYERY,

[Notes]
Even after closing the TwinCAT program, it may not be possible to use the PCs network adapter normally until the PC

has been rebooted.
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8. KEIL MDK-ARM Setup

This section shows how to setup KEIL MDK-ARM.

8.1 Board and emulator preparation

Prepare R-IN32M3-EC Board (e.g. TS-R-IN32M3-EC 002 from Tessera Technology) and MDK-ARM emulator (e.g.

ULINK).
Please do setting the board by referring section “3.1 Boot mode settings for R-IN32M3-EC” section.
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8.2 Download MDK-ARM

Install MDK-ARM from KEIL web page (https://www.keil.com/).

The example of MDK-ARM V5.11 is showed as follows.

RIKE!L

Product: Download Events Support Videos

O ormation Embedded Development Tools
Product Overview
Supported Microcontrollers . solutions for

development.
Shows and Seminars

od rmation, updates,
Technical Support and technical resources. G
Support Knowledgebase MDK-ARM Microcontroller Development News
Application Notes The Keil MDK-ARM Micr Kit is a complete software development « ARM collaborates with IS2T
Discussion Forum environment for the wide range of ARM, Cortex-M, and Cortex-R based for Embedded Java

d
microcontroller devices. MDK includes the uVision IDE/Debugger, ARM C/C++ et

Software Downloads Compiler, and essential middleware compenents. It's easy to learn and use.

Product Downloads

IKEL

Products Download Events Support Videos

Keil infroduces MDK-ARM
Atmel Edtion

ARM Keil RTX Real-Time
Operating System

Mnk Drnfﬂccinnnl offers tickless’ power-
-

Overview

Keil downloads include software products and updates, example programs and various utilities you may use to learn about or extend the
capabilities of your Keil de:

Product Downloads
Download current and previous versions of the Keil de

File Downloads
Download example projects and various utilities which enable you to extend the capabilities of your Keil development tools.

DISEL:

# Products Download Events Support Videos

Download Products

Select a product from the list below to download the latest version

22t MDK-ARM v5 2% MDK-ARM v4
Version 5.11a (June 2014) Version 4.74 (Apnl 2014)
Development environment for Cortexaf ARM devices Development environment for Cortex and ARM devices

CcH1 C166
Version 9.52 (July 2013) Version 7 53 (July 2013)

(=131
h Development tools for all 8051 devices. Development tools for C166, XC166, & XC2000 MCUs

Cc251

Version 555 (July 2013)
Development tools for all 80251 devices

Keil products use a License Management system - without a current license the product runs as a Lite/Evaluation edition with a few Limitations

R18UZ0013EJ0401 Rev.4.01 Page 64 of 71
Apr 19, 2019 RENESAS


https://www.keil.com/

R-IN32M3-EC

Development Tool Startup Manual

Enter Your Contact Information Below

First Name: |
Last Name:
E-mail:
Company:
Address:

City:
State/Province:  Select Your State or Province [~

Zip/Postal Code:

Country: select Your Country [~

Phone:

| am using devices from:

Which ARM architectures are you using?

(Select all that apply) Anag Devicea: Holtek SiLabs
! Atmel Infineon ST
| Cypress Nuvoton Bn
Energy Micro NXP B Toshiba
1 Freescale Other 1 other

1 Fusu B saneny

(Select all that apply) G0 7 cortexua
! Cortex-M1 E other
| cortex-M3

Do you have any questions or comments?

Products Download

Product Information
Software & Hardware Products
ARM Development Tools
€166 Development Tools
C51 Development Tools
€251 Development Tools
Debug Adapters
Evaluation Boards
Product Brochures

Hewsletters

Device Database®
Device List

Compliance Testing
ISOFANSI Compliance:
‘Validation and Verification

Distributors
Qverview

Events Support Videos

Home / Product Downloads

MDK-ARM

MDK-ARM Version 5.11a
Version 5.11a

= Review the hardware requirements before installing this software
= Note the limitations of the evaluation tools

= Further installation instructions for MDKS
(MDS5: 9A0159C0CCSE30B40686102CCTE 1DEAB)
To install the MDK-ARM Software...

= Right-click on MDK511A.EXE and save it to your computer
m» PDF files may be opened with Acrobat Reader
n ZIP files may be opened with PKZIP or WINZIP.

Estimated File Download Time:
< 22.6 Hours: S6Kb Modem
< 9.9 Hours: 128Kb ISDN
< 49 Minutes: T1/Broadband

= If you are evaluating the tools, be sure to request a quote for the full version of the tools
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8.3 Install MDK-ARM

8.3.1

Install MDK-ARM by executing “MDK5xxx.EXE” (xxx is a version).

Install tools

Setup MDK-ARM V5.11a

1 Keil MDK-ARM Setup completed

MDK-ARM V5112

MDK-ARM Core Setup has peiformed all requested operations successfully,

[¥ Show Releass Notes.

23

PR el

Finish

8.3.2 Install Device Family Pack (DFP)

After install tools, “Pack Installer” window is opened™°®. In this window, select “R-IN32M3-EC” in “Devices” tab and

press the install button with “Keil::R-IN32M3 DFP” in “Packs” tab.

(@ Pack Installer == EoR =~
File Packs Window Help
2 | Device: Renesas - R-IN3ZM3-EC
4| Packs = Examples [ARE ] Devices =~ Boards (3
Pack Action Description Search: |
ARM:CMSIS % _Update | CMSIS (Cortex Microcontroller Software Interface | | pavice /| Summary
-0 aens_Update | Keil MDK-ARM Professional Middleware for ARM %~ anziod Devices 12 Devices
< . ™| Renesas R-IN32M3 Series Device Support and Exa| | o @ apm 10 Devices
" et IwIP is a light-weight implementation of the TCPAI|| & @ el 122 Devices
wolfSSL=CyaSSL & _Install_|Light weight SSL/TLS and Crypt Library for Embed| | & ¢ Energy Micro 238 Devices
¥ Freescale 177 Devices
? Infineon 81 Devices
# ¥ Maxim 4 Devices
# ¥ Nuvoton 373 Devices
® % Nxp 248 Devices
= ¥ Renesas 2 Devices
= % R-IN32M3 Seg =
R-IN32M3-CL | ARM Cortex-M MHz, 512 k8 RAM >
M3-EC | ARM Cortex-M3, 100 MHz, 512 kB RAM —
® ¥ SONIX 40 Devices
# ¥ Spansion 307 Devices
# ¥ STMicroelectronics 361 Devices
# ¥ Texas Instruments 340 Devices
# ¥ Toshiba 67 Devices
‘ b
Completed requested actions ONLINE

Note:

The window is also opened by [Project]->[Manage]->[Pack Installer...] from tools bar.

R18UZ0013EJ0401 Rev.4.01

Apr 19, 2019 RENESAS

Page 66 of 71



R-IN32M3-EC

Development Tool Startup Manual

8.3.3 Copy sample program

There are two ways to get sample program. The one way is to get from “Pack Installer”, the other way is from Renesas

web page.

(1) The Pack Installer case

Select sample program in “Examples” tab, and press the “Copy” button.

{8 Pack Installer == ECE =
File Packs Window Help
> | Device: Renesas - R-IN3ZM3-EC
4| Packs  Examples Bll4] Devices  Boards | L]
[~ show examples from installed Packs only Search: - X
Example — Action Description Device Summary
> Sample (TS-R-IN32M3-CEC) $ Cop 0S Sample example # ¥ Analog Devices 12 Devices
05 Sample (TS-R-IN32M3-EC) 05 Sample example ¥ ARM 10 Devices
05-less Sample (T5-R-IN32M3-CEC) P O5-less Sample example # ¥ Atmel 122 Devices
Q5-less Sample (T5-R-IN32M3-EC) Copy | O5-less Sample example % ¥ Energy Micro 238 Devices
# ¥ Freescale 177 Devices
# ¥ Infineon 81 Devices
# ¥ Maxim 4 Devices
# ¥ Nuvoton 373 Devices
®-¥ NXP 248 Devices
= ¥ Renesas 2 Devices
= % R-IN32M3 Series 2 Devices
B R-IN32M3-CL | ARM Cortex-M3, 100 MHz, 512 kB RAM
8 RIN32M3-EC | ARM Cortex-M3, 100 MHz, 512 kB RAM
# ¥ SONiX 40 Devices
# ¥ Spansion 307 Devices
# ¥ STMicroelectronics 361 Devices
# ¥ Texas Instruments 340 Devices
# ¥ Toshiba 67 Devices
| | j
Ready ONLINE

(2) The Renesas web case

Please visit Renesas web page and get “Driver/Middleware” sample software.

http://www.renesas.com/products/soc/assp/fa_Isi/multi_protocol communication/r-in32m3/peer/sample_software.jsp
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8.4 How to operate MDK-ARM

8.4.1 u Vision5 settings

u VisionS5 is started by double clicking the project file “*.uvprojx”.

After booting 1 Vision5, select the target setting for the device and boot mode.

LA D:¥Documents¥Boards¥Tessera¥TS-R-IN32M3-EC¥os_sample¥os_sample.uvprojx - pVision - [
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

msaauﬂn-v Al Haslale oo aE Y
Project - R s
=% Project: os_sample R-IN32M3-EC extMem

R-IN32M3-EC extMem (RAM),
£ 47 RIN32M3-EC ex¥d R IN32M3-EC extsPL

= s Source Group INIINZ2M3-EC extSPL (RA|
Lj Retarget.c
i_‘l Serial.c
U main.c
D] kernel_cfg.c

& [ Documentation
D readme_E.bt
[ Abstract.t

¥ cmsis

24 Device
lj startup_RIN32M3.s (Startup)
[] system_RIN32M3.c (Startup)
B timer.c (R-IN32M3 Drivers:TIMER)
5 uart.c (R-IN32M3 Drivers:UART)
%] libos.lib (R-IN32M3 HW-RTOS:Library)

[iE] Project |Qﬂooks | €} Functions | [, Templates |

ULINK2/ME Cortex Debugger

By pressing “Options for Target...” button, target settings can be customized. For example, flash loader can be
changed.

E D:¥Documents¥Boards¥Tessera¥ T5-R-IN32M3-EC¥0s_sample¥os_sample.uvprojx - |

| File Edit View Project Flash Debug Peripherals Tools 5VC5  Window  Help
ﬁﬁﬂﬂl poa@d| o | e [ BB E R FEFEE K|
@ """" B = £ 5% RIMEMEC&HMem[magﬂJﬁ%‘Q@

Project a E
=% Project: os_sample
5 &5 RINZM3-EC extMem (RAM)
El E Source Group 1

e
e
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Target setting name is different between the one get from Pack Installer and the one get from Renesas web.

(1) Sample project from Pack Installer

Table8.1  u Vision5 target setting (sample project from Pack Installer)
Target name Settings
ROM code placed in Instruction code Flash loader
executed in
R-IN32M3-EC intRAM Instruction RAM Instruction RAM Not used
R-IN32M3-EC intRAM(SWO) Instruction RAM Instruction RAM Not used
R-IN32M3-EC extMem External Memory External Memory For S29AL032D
R-IN32M3-EC extMem(RAM) External Memory Instruction RAM For S29AL032D
R-IN32M3-EC extSPI Serial Flash Serial Flash For S25FL032P
R-IN32M3-EC extSPI(RAM) Serial Flash Instruction RAM For S25FL032P
(2) Sample project from Renesas web
Table8.2 u Vision5 target setting (sample project from Renesas web)
Target name Settings
ROM code placed in Instruction code Flash loader
executed in
RAM Debug - EC Board Instruction RAM Instruction RAM Not used
NOR Boot - EC Board External Memory Instruction RAM For S29AL032D
Serial Flash Boot - EC Board Serial Flash Instruction RAM For S25FL032P
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8.4.2 u Vision5 operation

8.4.2.1 ROM code generation

Build the program and generate ROM code by pressing “Build” button, after target settings.

%) D:¥Doéﬁmems¥Boards¥Tessera¥TS-R—IN32M3-EC¥os_sample¥os_sample.uvprojx -1

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

N@ZA@|s |9 c|ew|PrAn|FEF IE | G
(@) e ] 98| rroasEecomen s K| B S Y@
S’n:lject‘mr a

a% Project: os_sample
& %3 R-IN32M3-EC extMem (RAM)
= L7 Source Group 1
_] Retarget.c
' J Serial.c
| .J main.c

8.4.2.2 Download ROM code to flash memory

If the internal RAM boot is selected, jump to “8.4.2.3 Start debugger” section.

If the other boot mode is selected, press “Download” button to download ROM code to flash memory. This operation
uses flash loader set by target setting.

D:¥Documents¥Boards¥Tessera¥ TS-R-IN32M3-EC¥0s5_sample¥os_sample uvprojx - L

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

N@Ad@| % 2|9 0| o P RAR FFEEMRC
© X B @ i |(§§{ RINS2MB-EC extMem (Ri[=] 4K | by 2 @ 0 @
Project o 1B

2% Project: os_sample
&5 R-IN32ZM3-EC extMem (RAM)

In the case of success, “Erase Done”, “Programming Done”, “Verify OK” messages are showed in the Log.
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8423 Start debugger

By pressing “’Start/Stop Debug Session” button (or [Ctrl[+[F5] key), debugger starts.

b D:¥Doajments¥Board5¥Tessera¥TS—R—]N32M3—EC¥os_5ample¥os_5ample.uvprojx - pVision E@E
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help /\

NS A@ 4 a@d]oc|eo|Prrn|==EnEoo Jaflal) o el
O EE | ] rreamecamen R K BB 6 O @ ~

Project il E
=% Project: os_sample
245 RIN3ZM3-EC extMem (RAM)
E-[. Source Group 1

Retarget.c
I Serial.c
; main.c
I -- kernel_cfg.c

=55 Documentation
[ 1 readme Ebxt

8424 Start debugging

By pressing “Run” button, program run and start debugging.

=
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

N@Pd@ s o@d|lo o] |mrnnEEEEs Fae@ - o @1
Aoy uveeco» | Oas=s@a-z-2-a-8-| %

8425 Stop debugger

By pressing “’Start/Stop Debug Session” button (or [Ctrl]+[F5] key) again, debugger stops.
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R-IN32M3 Series StarterKit Setup Procedure
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Page Summary
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main_boot_iram.icf — iram.icf
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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.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be

touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LS| are indeterminate and the states of
register settings and pins are undefined at the time 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 time 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 time when power is supplied until the power reaches the level

at which resetting is specified.
Input of signal during power-off state

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.

Follow the guideline for input signal during power-off state as described in your product documentation.
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
the LS|, 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.
Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is 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. Additionally, 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.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V. (Max.)
and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level

is fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and Vi (Min.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LS| is not guaranteed.
Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms of
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.

- Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere. All rights reserved.

- Ethernet is a registered trademark of Fuji Xerox Co., Ltd.

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

* TRON is an acronym for "The Real-time Operation system Nucleus".

= ITRON is an acronym for "Industrial TRON".

» uITRON is an acronym for "Micro Industrial TRON".

* TRON, ITRON, and uITRON do not refer to any specific product or products.

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

- 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.

10.

1.
12.

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.
It is 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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
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