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Outline

This application note explains the procedure for running evaluation boards with on-chip microcontrollers of the R-IN,
RZ/T1, EC-1, and TPS-1 Groups in connection with the CODESYS software programmable logic controller (PLC).

By connecting a software PLC with an evaluation board, users can read commands transferred from the controller and
responses from the evaluation board.

Target Devices
R-IN32M3-EC
R-IN32M3-CL
RZ/T1

EC-1

TPS-1
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1. Creating a Project and Ensuring Connection with Devices

This section describes the following procedures.

Creating a project

Adding a device

Running a project

Ensuring connection of the device

This section covers how to build new projects and how to add new devices and make connection with them. Refer to the
startup manual (CODESYS_StartupGuide_rev*.*.pdf) regarding the procedure for programming.

Please obtain from Links company site. http://linx.jp/download/codesysv3

This application note describes how to add a new device to the CODESY'S program, with a PROFINET 1/O stack, taken
as an example. See section 1.3, Connecting to the Software PLC, for executing an existing project.

1.1 Starting the CODESYS and Creating a New Project
(1) Starting the CODESYS

Select “All Programs” > 3S CODESYS > CODESYS > CODESYS Vx.x (x.x represents the version number) from the
Windows start menu.

You can also startup the program by double-clicking on the "CODESYS" icon, which will be created on the desktop
after the installation of the program.

(2) Creating a New Project

Select "New Project” from the "File" menu to create a new project.

I

» CODESYS

File | Edit Wiew Project Build

| 2] NewProject..  Ctri+N

(& Open Plr%ect. . Cirl+0
Close Project

| Save Project Cirl+5

Save Project As...
Project Archive k

Source upload...

Source download...

Print...

Page Setup...

Recent Projects k
Exit Alt+F4
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In the "New Project” window, select "Projects” from the "Categories" section and "Standard project” from the
"Templates" section.

Then, specify the name of the project and its location and click on "OK".

P "

] New Project (3w
Categories: Templates:
b ' 'E

Empty project Standard project | Standard project
with Applicatio...

Libraries

[-C3 Projects

A project containing one device, one application, and an empty implementation for PLC_PRG

Mame: Renesas-PROFINET

Location: D% - E]

ok || cancal |

In the "Standard Project" window, select the controller and programming language you wish to use from the drop-down
lists for "Device" and "PLC_PRG in". For this example, select "CODESYS Control Win V3" and "Structured Text
(ST)", respectively. After that, click on "OK" to open the new project.

Standard Project =

You are about to create a new standard praject. This wizard will create the fallowing
— objects within this project:
| E

-

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- & oyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: [CDDESYS Contral Win V3 (35 - Smart Software Solutions GmbH) "]

PLC_PRG in: |Structured Text (ST) -

oK ][ Cancel ]
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The "Device" tree for the newly created project will be displayed as shown below.
The components that belong to "Device (CODESY'S Control Win V3)" are managed in a tree structure.

e

» Renesas-PROFINET.project* - CODESYS

File Edit Wiew Project Buld Ornline Debug
S= = X h
~ 0 X

=}

=G Renesas-FROFINET
= ﬂj Device (CODESYS Control Win V3)
=-Elll PLE Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration

=& MainTask
& pLC_PRG
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1.2 Adding a Salve Device
To add a device, you need to install an applicable device information file.

ESI, EDS, and Generalized Station Description Markup Language (GSDML) files are provided with the release
package of the protocol stack.

Install the appropriate file for the device you want to add with reference to the application note for the given protocol;

For PROFINET: R0O1AN3545EJ0100
For EtherNetIP: RO1LAN3546EJ0100
For EtherCAT: RO1AN3547EJ0100

Complete addition of the target device by following the procedure given in the corresponding application note. The
added device will be indicated as shown within the red rectangle in the figure below.

I

®» Renesas-PROFINET.project* - CODESYS

File Edit Wiew Project Build Online Debug Tools Window Help

S= - ) Y i -
Devices - O
=G Renesas-FROFINET E
= ﬂj Device (CODESYS Control Win V3)
] =-Zl] PLC Logic

=1L} Application
m] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=382 MainTask
& PLC_PRG
= @ Profinet_CommunicationTask
@ PM_Controller, CommCyde
Eﬁ F'ru:uﬁnet=IOTask
= m Ethernet (Ethernet)
= ﬁ FM_Controller (PM-Controller)
+ 'I'ﬂ] Renesas_PROFINET Device (Renesas PROFIMET Device)
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1.3 Connecting to the Software PLC

This section gives the procedure for connection to the target software PLC from the CODESY'S development
environment via a gateway.

(1) Starting the Gateway Server

Check the state of the gateway server on the system tray. If the server is down, click on the " ® " icon and select "Start
Gateway" to start the server up. Usually, the server will automatically be started as a standard service on booting of
Windows and its status is indicated in the system trayN°® in the lower-right corner of the desktop.

|
ﬁ Start Gateway
a Stop Gateway

Exit Gateway Control

About...

il g

NAZITAZ...

Note:  If you cannot find the icon in the system tray, start the server up by the following procedure:
Click on “All Programs” > 3S CODESY'S > CODESYS Gateway V3 > CODESYS Gateway V3.
If the icon still does not show up, reboot the PC you are using.

| 35 CODESYS
| CODESYS
| CODESYS Control Win V3
, CODESYS Gateway V3
@ CODESYS Gpteway V3
. CODESYS OPC 'sérver V3
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(2) Starting the Software PLC

Check the state of the software PLC on the system tray. If the program is stopped, click on the " _' "icon and select
"Start PLC" to start the program up. Usually, the program will automatically be started as a standard service on booting
of Windows and its status is indicated in the system trayN°® in the lower-right corner of the desktop.

2 Start PLC
Stop PLC

Exit PLC Control

About...

Q
g

NALIAX...

Note:  If you cannot find the icon in the system tray, start the server up by the following procedure:
Click on “All Programs” > 3S CODESY'S > CODESYS Control Win V3 > CODESYS Control Win V3
SysTray.

If the icon still does not show up, reboot the PC you are using.
, 35 CODESYS
, CODESYS
, CODESYS Control Win V3
1) c{mESYS Control Win V3 SysTre
_:I CODESYS Control Win V3
Ef CODESYS HMI
_:l CODESYS SoftMotion Win V3
, CODESYS Gateway V3
, CODESYS OPC Server V3
, Gateway V2.3
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(3) Configuring Connection with the Software PLC

Make connection settings for connecting the software PLC service from your development environment. Double-click
on the "Device (CODESYS Control Win V3) in the "Device" tree. On the "Device" tabbed page, select "Connection
settings" and click on the "Scan network..." button.

i

®» Renesas-PROFINET.project* - CODESYS

File Edit Wew Project Build Online Debug Tools Window Help

& = - S Do =
_-lﬁ'n % ﬂ-:..,‘ it [ | ,ﬁ %
Devices * 0 X (] Device
=3 Renesas-PROFINET
Communication Settings Scan Network...
= ﬁ Device (CODESYS Control Win W3)
B @l] PLC Logic Applications

=% Annlicatinn

The "Select Device" window opens and a search for available devices that can use the local network automatically
starts. Finding a software PLC service constitutes success and the name of the corresponding PC will be indicated.
Double-click on the PC name to make a connection.

If the service will not be found, check the settings described in previous sections, (1)Starting the Gateway Server and
(2)Starting the Software PLC.

Select Device [

Select the network path to the contraller:

= gy g Gateway-1 Scan networ

@

m
=1
=

PC name [numeric value] will be displayed.

Cancel

RO1AN3544EJ0100 Rev.1.00 Page 9 of 20
May 17, 2017 RENESAS



R-IN, RZ/T1, EC-1, TPS-1 Groups Software PLC Guide: Configuring Projects and Creating User Interfaces

1.4 Setting the Device Network
Network settings for the device you have added to the system in section 1.2 Adding a Salve Device are required. For
details, refer to the application note for the given protocol;

For PROFINET: RO1AN3545EJ0100
For EtherNetIP: RO1LAN3546EJ0100
For EtherCAT: RO1AN3547EJ0100
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1.5 Ensuring Connection of the Device

This section describes how to run a program on the CODESY'S development environment and how to ensure connection

of the device.

Select "Build" from the "Build" menu.

P

®» Renesas-PROFINET.project* - CODESYS
File Edit Wew Project | Build | Online Debug Tools  Window

Rebuild

Generate code
Devices - s
Generate runtime system files. ..

=2l RenesasPROFINET
=[] Device (CODESYS ¢ Clean
=& PLC Logic Clean all ;

Select "Login" from the "Online" menu.

o

» Renesas-PROFINET.project* - CODESYS

File Edit Wiew Project Build | Online | Debug  Tools Window Help
| B2 d & v o o —

Logout * Cirl+Fa
: - Create boot application
= Renesas-PROFINET Download
i =[] Device (CODESYS Control \ Orline Change

Select "Start" from the "Debug" menu. The project will automatically start on Windows.

P

®» Renesas-PROFIMNET.project* - CODESYS

File Edit View Project Build Online | Debug | Tools Window  Hel

E] = H % p Siart F5

Sﬁ shift+Fa

Devices Single Cyde Cirl+F5
=5 Renesas-PROFINET L New Breakpoint. ..
- “3[f] Device [connected] (CODESYS Ct Edit Breakpoint...

[ 11 - Trnnla Rrazlrnint Fa
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The states of connection will be indicated next to each device hame. Successful connection is indicated by the "
icon as shown in the tree view below.

= @ Device [connected] (CODESYS Control Win V3)
=-E))) pLC Logic
+-4C} PROFINET [run]
= ([ Ethernet (Ethernet)
= Eﬂ PN_Controller (PN-Controller)
+: M] Renesas_PROFINET Device (Renesas PROFINET Device)

The icons indicating status of each device is listed below.

The application is connected to the PLC and is running.
3 The application is connected to the PLC but is not running.
& ¢ Error. Check the error contents and the settings of the device.

There is no device information in the device repository. Review the device information file and re-install it.
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2. Creating and Simulating a User Interface
This section includes the following procedures:

o Displaying the development environment screen
e Implementation example
e Relating variables to components and to the 1/0 ports of devices

The CODESYS development environment allows the creation of user interfaces. You can access all internal variables
used in the PLC program on the screen as well as monitoring and changing the parameters. Here, as an example,
placement of components in the display for the development environment and the association of variables with those
components and to preset I/O ports so that they can be handled from the master display are explained.

(1) Adding Components

Components to be placed on a user-interface display need to be added to the "Device" tree before creating one. Right-
click on "Application™ in the tree and select *Add Object", then "Visualization...".

» Renesas-PROFINET.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help
EFI I IR Al Al I

S Devices |[[) POUs POL...

[@ Messages - Total 0 error(s), 0 warning(s), 0 mess POU for implicit checks...

Recipe Manager...

Devices L
= RenesasFROFINET B
= m Device (CODESYS Control Win W3)
=B PLC Logic
'C;Iﬁ % cut
i . Copy
P Paste
_ @ 1 X Delete
=g Browse »
Refactoring b e
n d Properties. ..
. |J Add Object 4 | Alarm configuration. ..
) Add Folder... 3 Application. ..
. B []" EditObject Gl CCodeModule...
& v Edit Object With... (B DatasServer...
+ ( Ethernet O Login ¥ DUT...
External File...
@ Global variable List...
Image Poal. ..
=0 Interface...
ﬂ Network Variable List (Receiver)...
ﬂ Network Variable List (Sender)...
4 m T Persistent Variables..,
&
&
7}
@

Redundancy Configuration...

u
(5

Symbal Configuration...
TextList...

Trace...

Trend recording manager...

Unit conversion...

LR X3 I

\c"lsualizati?\n. =

iy
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Selected component is added in the "Device" tree.

=5 Profinet_IOTask

] PLC_PRG
@ Visualization

(2) Development Pane

Double-clicking on "Visualization" in the tree displays the development pane.

m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
= Profinet_CommunicationTask
@ FN_Controller. CommCyde
= @ Profinet_IOTask
& PLC_PRG
@ Visualization
B m Ethernet (Ethernet)

Development pane

® Renesas-PROFINET.project* - CODESYS =RECR
File Edit View Project Visuslization Build Onlne Debug Tools Window Help
BEE S [k 45 |0 e | 0 | 9| = Toolbox pane
Fo@m ol | | =N | | |
Devices ~ 1 xl'l'_@ lization X § || TealBox - b
=5 RenesasPROFINET ¢ - | |
=[] Device (CODESYS Cantral Win v3)
e
- oplcaton
@ e

Label Combo box integer

—
U

| Properties

M- i

15 items

> 1
T Fiter = | ¥4 sortby - %lsart order v [] Expert
Property

Value

Properties pane

Description

28 Devices POUs

TR

A4 gl

3

[E Messages - Total 0 error(s), 0 warning((s), 0 message(s}-]

X :360,Y: 1080 Last build: ¢3 0% 0

Precompile: (» Current user: (nobody)

Development pane

The main pane for structuring user-interface displays.
Place the components you will be using here.

Toolbox

The toolbox provides basic components for placements in the development pane. As well as such as graphs, tables, and

labels, meters, switches, progress bars,

and other items are available.

Users can select the desired components from this box and place them in the development pane.

Properties

Parameters for the components placed on the development pane are monitored and changed from here. The internal
variables of the PLC program are also handled within this pane.

RO1AN3544EJ0100 Rev.1.00
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(3) Placing Components

Configuring a user interface for use in data transfer with a given device is explained, taking PROFINET 1/O as an
example. Here, the descriptions are on the assumption that the devices have 8-bit 1/O ports.

Creating a sample display and setting variables:

1. Groups of LEDs and switches in the development pane, each consisting of eight members so as to match the width
of the 1/O ports of the given device, are to form the interface.

2. Switch the display in the Toolbox to "Common controls” and select "GroupBox", then place two boxes on the
development pane by dragging and dropping. The names of the group boxes can be edited in the "Text" menu in

the "Properties" pane.
3. Place components in each group as follows;
i.  LED group: Select "Rectangle" from the "Basic" group and place eight rectangles in the box for LEDs.

ii.  Switch group: Select "Lamps/Switches/Bitmaps" then "DipSwitch". Place eight of them in the box for
switches.
iii.  Give labels to each element such as "LE**" and "SW**" by dragging and dropping from "Label".

After the above actions, the display will be configured as shown below.

® Renesas-PROFINET.project* - CODESYS = =]
File Edit Wiew Project Visuglization Build Online Debug Tools Window Help
BEeHE & | 0% 162 | fm - (7 |3 | OF | | > |58 | =
FmsE Ols 2| | = | | | |
Devices * o X @ Visualization X - |TooIBox -~ I |
=5 RenesasFROFINET (= = L RERN2 z
= [ Device (CODESYS Cantral Win V3) I E;
=B PLC Logic LED Measurement controls B
- © Aopcaton
@ o
m Library Manager T -
PLC_PRG (PRG) LES LET LES —
= {8 Task Configuration pmbo box integer
=3 Profinet_CommunicationTask
@ PM_Controller. CommCyde LE4 LE3 LE2 I -2
=58 Profinet_IOTask | =
& PLC_PRG Switch Combo box array :Fab control
&) visualization Place by dragging and dropping
+-[{] Ethernet (Ethernet) r Y. v YN reeEm
e |
SWE ST SIWE SWe Button Group box M
e ey —
SW4 SW3 SW2 W1 F—
T T
Table Text field
j - . m il
& Devices POUs Fl |:| ' U B
[@ Messages - Total 0 error{s), 0 warning(s), 0 message(s}]
¥:229,Y:274 Last build € 0 & 0 Precompile: W’ Current user: (nobody)
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The tools added in the previous steps need to be related to internal variables in order to use them in a program.

Open the "PLC_PRG" tabbed page by double-clicking on its name in the "Device" tree. Define BYTE variables in the
lines where variables are to be declared.

i

w» Renesas-PROFIMET.project® - CODESYS
File Edit WView Project Build ©Online Debug Tools Window Help

S = $ BB XM ab| 4% %% IR -0 Y

Devices -~ I M =t D
=13 RenesasPROFINET (=] 1 PROGRAM PLC FRG
= 2 VAR
= ﬂi Device (CODESYS Contral Win V3) - dntalED : BYTE;
=&l PLE Logic a dataSW : BYTE;
=4k Application = END VAR
@ cu -

m Library Manager
[E] PLC_PRG (PRG)

o

Variables corresponding to the tools selected in the development pane are designated in the "Properties” pane.

Relate variables to the elements of the interface bit-by-bit.

& Renesas-PROFINET.project® - CODESYS EI@
File Edit View Project Visualizaton Buld Online Debug Tools Window Help
SN B X 1A % IE | - O ) 0 =
B
Devices > 3 X ] Visualization X =] PLC_PRG Properties < i
=53] RenesasPROFINET | 7 Filter ~ | ¥3 Sort by - %lSort order + Dgxpert g
= [ Device (CODESYS Contral Win V3) PLC PRG.datal ED.7 Property Value A2
=80 pLC Logic LED _/ Tooltip L&
= "j Application B—8 = Text properties ‘g
@ o l o l Horizontal ... Centered =
m Library Manager | | Vertical alig... Centered E_U
PLC PRG (PRG) "LEB LE7 LE6 LES Text format  Default =
= @ Task Configuration Font Default
= @ Profinet_CommunicationTask Font color - Fontcolar
| g Brisorte cocrs e || "
9 mcprs PLC PRG.datalED.Q|* Tetwribes
@ Visualization Switch + Colorvariables
* m Ethernet (Ethernet) PLC RGdataSW7 = State variables
A — Invisible
-9— -9' Deactivate i... 2
SW8 SW7 SWE SW5 = Inputconfiguration

S - — OnMouseD...  Configure...

e e

OnMouseUp  Configure...

SW4 SW3 SW2 + Tap
= Toggle
ﬁariable |pLC_PRG. datalED.7 o
PLC PRG.dataSW.0 The variable that will be togagled between TRUE and FALSE
5 Devices D POUs ] [ |
[|§| Messages - Total 1 error(s), 0 warning(s), 0 message(s}]
Last build €3 0 & 0 Precompile: €3 Current user: {nobody)
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Configuring the 1/O ports of the given device:

If the device information file for the device you have added in sectionl1.2, Adding a Salve Device, includes the 1/0
settings, the information will be reflected in the "Device" tree. Below is an example of 8-bit input and output ports

added to the tree.

= ﬁ Device (CODESYS Control Win W3)
=-E}l] PLC Logic
=1L} Application
@ cu
m Library Manager
PLC_PRG (FRG)
+ @ Task Configuration
@ Visualization
= ﬂj Ethernet (Ethernet)
= ﬂj PM_Controller (PM-Controller)
=%l Renesas_PROFIMET Device (Renesas PROFIMET Device)
ﬂ] Digital_8_Rit_Input (Digital & Bit Input)
[l Digital_g_git_output (Digital & Bit Cutput)

Note that these 1/0 ports are still not available in the CODESY'S environment because they have not been related to

appropriate variables.

Here, we define global variables for them since we want to use them in a general way.

Variables are defined in the Global Variable List (GVL). Right-click on the "Application™ in the "Device" tree and
select "Add Object"”, then "Global variable list..." to open the GVL window. Click on "Add" to add a list in the tree.

# Renesas-PROFINET.project* - CODESYS Add Global Variable List

File Edit View Project Visualization Buld Online Debug Tools Window Help
B & o = & BRE XM W05 0%
Fm

Devices > 7 X Name:

@ Create anew global variable list

s

=5 Renesas-PROFINET -

= m Device (CODESYS Control Win V3)
=Bl PLC Logic
=03 nmpti -
@

il Lil: Y

al Paste

- @ M Delete

= Browse »
Refactoring b E
= = Properties...

Add Object 3

I—

Cut

X

Alarm configuration. ..

@ Vi
=l Ethernet
= Pn_cq
Sy
g €% Login

@ Digital_8_Bit_Output (Digital

Add Folder...
Edit Object
Edit Object With...

Application. ..

L, O || @

C Code Module...
Data Server...

DUT...

External File...

Global Yariable List...

Add

Cancel

@ Digital_16_Bit_Input {Digital

IRELSBECGR

—

-
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Open the GVL tabbed page by double-clicking the name newly added in the "Device" tree. Define global variables as in

the screenshot below.

]  Visualization @ GvL x

3 dataIn2FNI : BYTE: Input (8bit data)
4 datalutBPNI : BYTE; // Outuutf (fbit data)
5 END VAR

Open the tabbed page for the target 1/0 port by double-clicking on the name in the "Device" tree. In the "PNIO Module
1/0 Mapping" sub-tabbed page, configure variables under the "Variable" menu.

= ﬂj Device (CODESYS Control Win V3)
=B PLC Logic
+-1C} Application
= ﬂj Ethernet (Ethernet)
= ﬁ PN_Controller (PN-Controller)
= m Renesas_PROFIMET_Device (Renesas PRO
|tll Digital_s_Bit_Input {Digital & Bit Inp

[l pigitsl & Bit Output {Digital & Bit Cutp@s

(4) Result of Running the Program

General

® Renesas-PROFINET.project® - CODESYS =
File Edit Wiew Project Build Onlne Debug Tools Window Help

e E&lv #4 2] RSN =
Devices -~ 3 x ] Visualization |] PLC_PRG [l Digital_s_git_Input x
=3 Renesas-PROFINET Find

Application.GVL.dataln8PNI

Variable

PMN3® Module IjO Mapping

+-- 4% Application.GYL.datalngPNI

Status

Information

Application.GVL.dataOut8PNI

On the "PLC_PRG" tabbed page, write the source code in the code-writing section with defined variables as in the

example below.

P

® Renesas-PROFINET.project* - CODESYS
File Edit Wiew Project Build Online Debug Tools Window Help
E-2-1= OBy X [ #h 45 lab | % % te Y |2 |t - (3 |k | OF
Devices ~ 0 X [Z] PLC_PRG x
=G RenesasFROFINET = 1 //sample .
=[] Device (CODESYS Control Win V3) E dataLED := GVL.dataIndFNI:
= B0 PLC Logic 3 GVL.datalutEFNI := dataSW:
=% Annliratinn :
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Running the above program produces the following operations:
e The system receives data from the connected device and switches the LEDs on or off in response.

e The system sends the state of the switches to the connected device and obtains the desired operation from the
application on the device.

An image of the operations is given below.

LD dataLEDO to 7

Input (dataln8PNI): 0x55

LE8 LE7 LE6 LES

LE4 LE3 LE2 LE1

Switch  dataSWO to 7

L9 Output (dataOut8PNI)

SW8 SW7 SW6 SW5
A A A A~

@eew

SW4 SW3 sSw2 Swi
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3. Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

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

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

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has stabilized.

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

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

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




Notice

of these circuits, software, or information.

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

others.
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.
the product's quality grade, as indicated below.

equipment; and industrial robots etc.

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

regulations and follow the procedures required by such laws and regulations.
1

o

products.

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

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

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

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

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

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

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

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it

in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

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

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

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

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