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Introduction

This application note describes the basic usage of the Smart Configurator for RZ (hereafter called the Smart
Configurator)

Target Devices and Compilers

Refer to the following URL for the range of supported devices and compilers:

https://www.renesas.com/smart-configurator
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RZ Smart Configurator

1. Overview

1.1 Purpose
This application note describes the basic usage of the Smart Configurator tool for the RZ device family.

1.2 Features

The Smart Configurator is a utility for configuring pin multiplexing settings, resolving conflicts and generating pin
initialization code.

2. Creating a Smart Configurator project
The following describes the procedure for creating a Smart Configurator project.
(1) Launch the Smart Configurator and select [File] — [New].
(2) Select a device, for example, R8BA77450 from the left panel of the [New Smart Configuration File] dialog box.

(3) Specify a [File name] and click [Finish] button as shown below.

ﬁ New Smart Configuration File O X

Smart Configuration Settings

Select platform and toolchain settings for the new configuration file

)
Category: RZ v
E Smart Configurator Platform: Toalchain:
Window Help RZ/A BEGNU ARM Toolchain
[ o
RZ/G1C
& Open.. v RZ/GTE
" @
Save Ctrl+S RZ/GTH
RZ/G1M
Restart RZ/GIN
. RZ/G2E
Exit RZ/GaM
RZ/G2N

RAM size: 332KB, Pin count: 501, CPU core: ARM Cortex-A7, Max. Freq: 1.0GHz ‘
File namef RZ_G1E (3) ] |

Location: | C:/Users/a5120229/smartconfigurator/workspace.pinmux | Browse...

Figure 2-1 Creating a New Smart Configurator File
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RZ Smart Configurator

3. Operating the Smart Configurator

3.1 Procedure for Operation

Figure 3-1 shows the procedure for using the Smart Configurator to set up pin settings, generating source code and report.

(

( Start the Smart Configurator launch )

A 4

( Create and load a Smart Configurator project)

Refer to chapter 2. Creating a Smart
L Configurator project

( Configure pins )

Refer to section 3.4. Pin Settings.

\ 4

( Generate source code )
T
I Refer to chapter 4. Generating Source Code.
il e el LS ~\
4 Generate reports ]
- »

Refer to chapter 5. Generating Report

\

J

Figure 3-1 Procedure for Operations

3.2 File to be saved as Project Information

The Smart Configurator saves the setting information such as the target MCU for the project, build tool, peripheral
modules, and pin functions in a project file (*.scfg), and refers to this information. The project file from the Smart

Configurator is saved in this following format “<project name>.scfg”.
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RZ Smart Configurator

33 Window

The configuration of the Smart Configurator perspective is shown in Figure 3-2 Smart Configurator Perspective.

E Smart Configurator 1)
File Window Help

Hml =R

2)

{8 RZ_G1Escfg 32 ]

= O J & MCU Package i3 }

No consoles to display at this time.

Device selection s wlal2llellalln
5 q - ........... ..
D lecti
evice selection £ oooooooooooooo-ooooo oo o
) l..--... ...—.O..Q ®
Board: |CustomUselBﬂald V| 1 ..\\......\_.\...
Device: |RBATZASD =] 4 eo00o9e
o
-... ®
- .. ............
Board Pms| » Legend
|—
& console 23] = B ~ %~ = O |2 Configuration Problems &3

0 items

Description

£

3)

4)

Figure 3-2 Smart Configurator Perspective

1) Smart Configurator editor with Board & Pins page

2) MCU Package view
3) Console view

4) Configuration Problems view

R20ANO574ES0100 Rev.1.00
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RZ Smart Configurator

3.3.1 MCU Package view
The states of pins are displayed on the figure of the MCU package. The settings of pins can be modified from here.

Two types of package view can be switched between [Assigned] and [Default Board]. [Assigned] displays the
assignment status of the pin setting, and [Default Board] displays the initial pin setting information of the board. The
initial pin setting information of the board is the pin information of the board selected by [Board:] on the [Board] page
(refer to "'3.3.4 MCU Package View").

&1 MCU Package =X m|

=] 7~ ’”* ® Assigned Default Board

¥ Legend
. Highlighted pin In-used pin Warning pin . Conflict pin System . Timer

Connectivity . Analog Port . Graphics . Audio Others

Figure 3-3 MCU Package View
Select [Window] — [Show View] — [Smart Configurator] — [MCU Package] to open the MCU Package View.

3.3.2 Console view

The Console view displays details of changes to the configuration made in the Smart Configurator or MCU Package view.

& Console =2 2P ME~Ymr =0

Smart Configurator Output

Meoeeeeel: Code generation is started

Me5eeeel12: File generated:src\smc_gen\dts\r8a7745 pinconf.dtsi
Meeeeeee2: Code generation is successful

Figure 3-4 Console View

Select [Window] — [Show View] — [General] folder dropdown menu and— [Console] from the [Show View] dialog
box in the Smart Configurator to open the Console View.
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RZ Smart Configurator

3.3.3 Configuration Problems view

The Configuration Problems view displays the details if there is any problem related to pin assignment.

{2} Configuration Problems 2 > ¥ = O
2 errors, 1 warning, 0 others
Description
~ @ Pin (3 items)
@ E05000010: Pin C4 cannot be used multiple times. Pin C4 is assigned to GP0_8 and 12C1_5CL.  Pin
@ ED3000010: Pin D6 cannot be used multiple times. Pin D6 is assigned to GP0_0 and SCIFA3_SCK. Pin
f, WO3000013: Functions in same channel SCIFA4 are set in different group Pin

Type

Figure 3-5 Configuration Problems View

Select [Window] — [Show View] — [Smart Configurator] folder dropdown menu and — [Configuration Problems]

from the [Show View] dialog box in the Smart Configurator to open the Configuration Problems view.

3.4 Pin Settings

The [Pins] page is used for assigning pin functions. Click on the [Pin Function] and [Pin Number] tabs to switch
between the 2 pages. The [Pin Function] list shows the pin functions for each of the peripheral functions, and the [Pin
Number] list shows all pins in order of pin number.

48k *RZ_G1Escfg 52 = g
Pin configuration & &
Hardware Resource o= laz Pin Function -1 | | _l_“i | B3 4

Type filter text type filter text (* = any string, 7 = any character) All v
% :”d' ock Enabled  Group Function Assignment G
t
10 clock generator AVB_MII AVB_RX_CLK GP3_0/VID_CLK/AVB_RX_CLK
i Operating clock pulse generat R
« off Extermal bus controller for DDF AVEB_MII AVB_RX_DV GP3_1/VI0_DATAQ/VIO_BO/AVE_RX_DV
o DBESCO AVB_MII AVB_RY_ER GP3_10/VID_FIELD/12C3_SDA/SCIFAS_TXD_C/
5% Display Unit AVB_MII AVE_TXDD GP3_14/ETH_CRS_DV/VID_G1/MSIOF2_TXD_E
W 18%
_'Sprj'rD n AVB_MII AVB_TXD1 GP3_15/ETH_RX_ER/VI0_G2/MSIOF2_SCK_B/!
o DUT AVB_MII AVB_TXD2 GP3_16/ETH_RXDO/VIO_G3/MSIOF2_SYNC_E,
4 Debugging interf AVE_MII AVE_TXD3 GP3_17/ETH_RXD/VID_G4/MSIOF2_S51_B/St
;tg Eti:grjrcg ntertace ] AVB_GMI AVB_TXD4 Not assigned
*t% EthernetAVE O AVB_GMII AVE_TXD5 Mot assigned
il E’”l o ] AVBGMI AVB_TXD6 Not assigned
y ;tg HT”;': ::;zz::l'mmmumc_ ] AVB_GMI AVB_TXD7 Not assigned
. gH SIEIFD : AVB_MII AVB_TX_CLK GP3_13/ETH_MDIO/VID_GO/MSIOF2_RXD_B/|
o HSCIF] AVEB_MII AVB_TX_EN GP3_12/VI0_VSYNC#/SCIFD_TXD_B/I12C0_SD4
o HeOE AVB_MII AVB_TH_ER GP3_22/ETH_MAGIC/VID_R1/SCIF3_SCK_B/A
AVDD AVDD
v 41-|§ 12C Bus Interface L - -
1900 U T - ~
£ > £ >
I Pin Function Pin Number I
Bﬂafw Display switching
Figure 3-6 [Pins] Page ([Pin Function])
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RZ Smart Configurator

# RZ_G1Escfg 2

Pin configuration

Pin Number

type filter text (* = any string, ? = any character)

Pin Num...
Al
A2
A3
A4
A5
Ab
AT
A8
A9
A10
A1
A2
A13
A14
A15
Al6
A7
A18
A19
A20
A21

A7
Acl

A23
A24

Pin Name
VSS

Function
VSS

GPO_12/D12/HSCIF2_HRTS#/SCIF1_TXD_C/.. Not assigned

GP0_9/D9/HSCIF2_HTX/12C1_SDA_B
GPO_4/D4/12C3_SDA_B/SCIF5_TXD_B
GP0_2/D2/SCIFA3_TXD_B
MOA12

MOAB

MOAT0

MOAT1

MOBA1

MOA2

MOA1S

WSS

MOCKO#

MOCKOD

VSS

MODQST#

MODQS1

VS5

MODQS0#

MODQS0

VSS

MODQ6

MONO?2

Pin Function Pin Number

Board |Pins

Mot assigned
Mot assigned
Mot assign v

Direction

MNone
MNaone
MNone
MNone

Mot assigned

done

GPO_2
D2
SCIFA3_TXD_B

one
one
one

Mot assigned
Mot assigned
Mot assigned
VSS

Mot assigned
Mot assigned
VSS

Mot assigned
Mot assigned
VSS

Mot assigned
Mot assigned
VSS

Not assigned
Mot assinned

None
MNaone
None
MNone
MNone
MNone
MNone
MNone
MNaone
MNaone

None

All

Remarks Comments

Read only

Read only

Read only

Read only

tead only

Figure 3-7 [Pins] Page ([Pin Number])

When you select a board on the [Board] page, the initial pin setting information of the board is displayed in [Default

Function].

R20ANO574ES0100 Rev.1.00
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RZ Smart Configurator

34.1 Assigning pins using the MCU Package view
The Smart Configurator visualizes the pin assignment in the MCU Package view. You can save the MCU Package view
as an image file, rotate it, and zoom in to and out from it.
Follow the procedure below to assign pins in the MCU Package view.
(1) Zoom in to the view by clicking the [/*' (Zoom in)] button or scrolling the view with the mouse wheel.
(2) Right-click on the target pin.
(3) Select the signal to be assigned to the pin.

(4) The color of the pins can be customized through [Preferences Setting...].

ré Smart Configurator — O X
File  Window Help

Hwll~ ' | [
& | &1 MCU Package &= (1) L)
2 2
s || & o2 [ & ® Assigned Default Board

im]

I 99e
i
H
£
£
§
£
Do
£
£
B
g
g
E
i

B a i mfE

5
PEE@EEG
DOOOOOOOOOE

o a e - 29000~
m.mq.(Z).“ ey 1 I I 1 1B
ana - -sssasssaaal Cr T T

a-2002888@@®4{ Notassigned o BBS|

1" 000000000 i OO0 E
5
2
g
H
&
[
&
i
13

)O8OS( oo 0o (3) » P |

¥ Legend
B Highlighted pin In-used pin Warning pin [l Conflict pin System [l Timer
Connectivity [l Analog port [ Graphics [l Audio Others

(4)

Figure 3-8 Assigning Pins Using the MCU Package View
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RZ Smart Configurator

3.4.2 Exporting pin settings

The pin settings can be exported for later reference. Follow the procedure below to export the pin settings.

(1) Click on the [Iﬁl (Export pin assignments)] button on the [Pins] page.

(2)  Select the output location and specify a name for the file to be exported.

The exported XML file can be imported to another project having the same device part number.

ﬁ Smart Configurator

File Window Help
dm =]
& # RZ G1Escfg =

Pin configuration

£ mim

Hardware Resource B 1%

Type filter text

S Al ~

@) Audio dock generator

i Operating dock pulse generatio
v % External bus controller for DDRZ
= DBSCO
~ i Display Unit
= DUO
= DU1
# Debugging interface

¥ Cthar MAC
< >

Pin Function Pin Number

Board Pins

Pin Function

type filter text (* = any string, 7 = any character | All

Enabled Group Function
AD
Al
A2
A3
Ad
A5
Ab
A7

jHoooodgo

Assignment
Not assig
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

Pin Number

Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

a

2EE g |1

Direction »

None
None
None
None
None
None
None

Not assigned Not assigned None

X

[

=& |5

1_-

ICNE!

~—

Figure 3-9 Exporting Pin Settings to an XML File

The Smart Configurator can also export the pin settings to a CSV file. Click on the [_iﬁ (Save the list to .csv file)]

button on the [Pins] page.

R20ANO574ES0100 Rev.1.00
July 31, 2020
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RZ Smart Configurator

3.4.3 Importing pin settings

To import pin settings into the current project, click on the [I?\"=TI (Import pin assignments)] button and select the XML
file that contains the desired pin settings. After the settings specified in this file are imported to the project, the settings
will be reflected in the [Pin configuration] page.

ré Smart Configurator — O et
File  Window Help
Jull = L [
s |# RZ_G1Escfg & T fle
E [
.| Pin configuration o)
&
Hardware Resource = % Pin Function 2EE ﬁ
Type filter text type filter text (* = any string, ? = any character | All v
S Al ~ Enabled Group Function Assignment Pin Number Direction »
@ Audio clock generator ] A0 Not assig Not assigned None
% Operating clock pulse generatio ] Al Not assigned Not assigned None
~ #% External bus controller for DDR: ] A2 Not assigned Not assigned None
= D8SCo ] A3 Not assigned Not assigned None
¥ 4 Display Unit ] A4 Not assigned Not assigned None
= Duo ] A5 Not assigned Not assigned None
= but ] Ab Not assigned Not assigned None
# Debugging interface ] A7 Not assigned Not assigned None
¥ Cthar MAC v — .- .. . . . LT v
< > < >

Pin Function Pin Number

Board Pins

Figure 3-10 Importing Pin Settings from an XML File

344 Pin filter feature

The filter range on the [Pin Function] tab and [Pin Number] tab on the [Pins] page can be used to filter out pin functions
and numbers for easy search.

Pin Function Y [EI R

I type filter text

Enabled  Function Assignment Pin Mumber Direction Remarks Com
O AD # Mot assigned # Mot assigned  Mone
O Al # Mot assigned # Mot assigned Mone Pin Number
O A2 # Mot assigned # Mot assigned  Mone gg:::i:
O A3 & Notass?gned & Notass?gned MNone Comments
Figure 3-11 Filter for [Pin Function] tab
Pin Number | ‘g‘ﬂ| B3 e
I type filter text All b
All
Pin Mumber  Pin Name Default Function  Function Direction Remarks Comments || pin Number
1 AYSS0 AVSSD Mot assigned Mone AVSS0 Pin Name )
2 PO5/IRC13/DA1 P05 Not assigned None LED1 Default Function
3 Vet AV AVCC I AVCCT ELi'r':c:'iz:
4 PO3/IRC11/DAD P03 Not assigned None LEDO Remarks
5 AVS51 AVSST AVS5T | VREFL
Figure 3-12 Filter for [Pin Number] tab
R20AN0574ES0100 Rev.1.00 Page 11 of 22
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RZ Smart Configurator

3.5 MCU migration feature

The MCU migration feature helps to convert user project settings from device A to device B. Conversion of project
settings can be done within the same family as follows.

Note: Project settings may change due to device change. It is recommended to back up the smart configurator project
file (*.scfg) before executing the device change.

(1) Open the [Device Selection] page by clicking on the [Board] tab view.

i RZ_G1E.scfg 28 - o
Device selection de
Device selection &

Board: |Custom User Board

Device: |RBAT77450

Board|Pins

Figure 3-13 [Device Selection]

(2)  Click on this icon [ZI and select the target device from the device dropdown menu list.

i RZ_G1Escfg = - o
Device selection o
Device selection B3 e

Board: Custom User Board

Device: |R8AT7450 q

RZ >| RZ/G > RZ/G1C >
RZ/G1E 23 ® R3BAT77450
RZ/G1H >
RZ/G1M >
RZ/G1N >
RZ/G2E >
RZ/G2M >
RZ/GZN >

Board | Pins

Figure 3-14  Select target device

(3) Select Save and continue Or Continue to change to another target device. (E.g. change to RZ/G1H).

m Confirm device change X

Changing the device will refresh all configurations.
Configurations that are incompatible with the new device may be removed.

Do you want to continue?

Save and continue Continue Cancel

R20AN0O574ES0100 Rev.1.00 Page 12 of 22



RZ Smart Configurator

Figure 3-15 Confirm device change

(4) Migration report will be generated, the report information is displayed in console window.

E) Console 2 ;Ekﬁﬁi-—lr_."a'l'ﬁ"c'ﬁ
Smart Configurator Qutput
Meaepsrd3: Report generated:cutput'migration report 2628-86-23-15-42-38.html

Figure 3-16 Output Migration report

(5) The migration report can be opened by clicking the hyperlink string in the console window. The reports content
will show the pin configuration porting status.

SmartConfigurator MCU migration report

From device: R8ATT450

To device: REAT7420.

1 Pins

The following is a summary table with all pin assignments and their conversion status.

Table 1-1 Pin Migration Status

ek R

AUDIO_CLKOUT W1 (B) AK5 (B) Success
ETH_MAGIC w4 AF10 Success
DU1l_DR7 w22 = Discarded. Function is not available
DU1_DR3 w23 - Discarded. Function is not available
DU1_DR2 w24 = Discarded. Function is not available

Figure 3-17 Migration report content

R20AN0O574ES0100 Rev.1.00 Page 13 of 22



RZ Smart Configurator

4. Generating Source Code

4.1 Generating a Source File

=i
Output the source file for the configured details by clicking on the ["3‘J

Configurator view.

(Generate Code)] button in the Smart

E Smart Configurator
File Window Help
NE

% g2h.scfg 52

Pin configuration

& All -

i General-Purpose Inpu

i Clock Pulse Generatol

2 Thermal Sensor/Chip

¥ Reset

% Interrupt Controller

## External Bus Controlle
~ #t# External Bus Controlle

= LPDDR4.O
' LPDDR4_1
% LPDDR4 v
< >
= Console 2

Smart Configurator Qutput

Hardware Reso... 2 & ' Pin Function

type filter text (* = any string, 7 = any character)

Enabl.. Group Function
AD
Al
A2
A3
A4
A5
Ab
AT
A8
A9

R

Assignment

Not assigned
Not assigned
Mot assigned
Not assigned
MNot assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

L

All

| & | o e

>

% biE | & v ¥~ = O || configuration Problems £

tarted

- eration J
P5000012: File generated:srcl\smc gen\dts\r8a774e pinconf.dtsi I
T Lode generacion 1s successtul

0 items

Description

<

= O

ik
q

Figure 4-1 Generating a Source File

If a file of the same name exists in the output folder, the existing source code is moved to the folder “/trash/<yyyy-mm-

dd-hh-mm-ss>/src/smc_gen/dts/”.

The generated file can be opened directly by clicking on the link of the file from the Console view.

R20ANO574ES0100 Rev.1.00
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RZ Smart Configurator

4.2 Folder Structure and output files

Figure 4-2 shows the folders and file output by Smart Configurator. The root folder can be found in “C:\Users\<user
name>\smartconfigurator\workspace.pinmux\”.

For the RZ/G2x device series, a single *.dtsi file is generated in the device tree syntax for Linux.

src

L

L

smc_gen

dts

I—D r8axxxx_pinconf.dtsi

Figure 4-2 Configuration of Generated Files and File Names

Folder File

Description

src/smc_gen/dts

This folder is always generated.
It consists of only r8axxxx_pinconf.dtsi file.

r8axxxx_pinconf.dtsi

This file is always generated.
It represents a set of text files in the Linux kernel source tree
that describe the hardware of the RZ/G2 device tree.

The generated source code feature is valid only for the RZ/G2x and RZ/G1x device series. For RZ/A1x device, no *.dtsi

file is generated.

R20ANO574ES0100 Rev.1.00
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RZ Smart Configurator

5. Generating Report on Smart Configurator

The Smart Configurator generates a report on the configurations that the user works on. Follow the procedure below to

generate a report.

5.1 Report on Device Configurations

A report is output by clicking on the [[==] (Generate Report)] button in the Smart Configurator view.

# RZ_G1E.scfg = = .
Device selection _4
~

Device selection |

Board: Custom User Board

Device: |RBAT77450

Board| Pins

Figure 5-1 Output of a Report on the Configuration (as a Text File)

G smart Report O ped

Generate report of configurations

Options

@ Print all sections

O Print specific sections

[ ]Board

|E| Pins
Output as PDF Select Font..
[[] Output as text
| C\Users\, \smartconfigurator\workspace.pinmux\output | Browse...

Figure 5-2 Dialog Box for Output of a Report
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RZ Smart Configurator

5.2 Configuration of Pin Function List and Pin Number List (in csv Format)

A list of the configuration of pin functions and pin numbers is output by clicking on the [ & (Save the list to .csv file)]
button on the [Pins] page of the Smart Configurator view.

ré Smart Configurator — O X
File Window Help
Amf =] |
s & *RZ_G1E.scfg & = e
e 8
.| Pin configuration o
Hardware Res... E %  Pin Function 2| || 2 e
Type filter text type filter text (* = any string, 7 = any character) All v
5# General-purpose I/C A Enabled Group Function Assignment Pin Number Direction A
# High-speed serial cc I2C0  12C0 SCL  GPO 5/D5/S... C5 (D) 10
v # 12C Bus Interface I2C0  12C0_SDA GPO 6/D6/S... B4 (D) 10
& 12C0 121 12C1.SCL  GPO 8/D8/H... C4 (B) 10
e 12C1 I2C1 12C1 SDA GP0O 9/D9/H... A3 (B) 10
e 12C2 I2C2  12C2.SCL  GP6 24/MM... AB9 (B) 10
w 12C3 v [/l 1202 1202 SNA GPA 25/MM  AR11 (R) 1N v
< > < >
Pin Function Pin Number
Board | Pins
Figure 5-3 Output of a List of Pin Functions or Numbers (in csv Format)
5.3 Image of MCU Package (in png format)

An image of the MCU package is output by clicking on the [

of the [MCU Package] view.

£ MCU Package &

® Assigned () Default Board

=

B R & F = = = < =

5[ sem em sem em sem

Bl veon weon v (b (e veon

5 (oo ot (o) ) s oo st

g R

Gost) o) o oo oo o

v e (0 s en

oo (o oo = oo |

ol (oot = (R e |

ool wone. (oo e (oo (ool @0 = (ol = oo @B s (o

= @ = @S s o

=@®-28.

o i) EEEE = |

FF ®_® ¥ -

» Legend

Figure 5-4 Output an image of the MCU Package (in png Format)
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RZ Smart Configurator

6. Help
Refer to the help dropdown menu for detailed information on the Smart Configurator.

ré Smart Configurator

File  Window Help
Hmifl =] @ Help Contents

% RZ_G1Escfg Home Page

Device sel Release Notes
Tool News

Device selec
EE About

Figure 6-1 Help Menu

7. Documents for Reference

User’s Manual: Hardware
Obtain the latest version of the manual from the Renesas Electronics website.

Technical Update/Technical News
Obtain the latest information from the Renesas Electronics website.

Website and Support

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

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

. 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.

. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

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

. 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.

. 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

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

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

of these circuits, software, or information.

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

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

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

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

others.

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

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

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

the product's quality grade, as indicated below.

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

equipment; and industrial robots etc.

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

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

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

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

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

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

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

use of Renesas Electronics products beyond such specified ranges.

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

malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

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

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

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

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

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

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

regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

o

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

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

products.

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

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

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

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