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3. Ubuntu FHLKE

3.1  Ubuntu F#;

HEUF Ubuntu B 5 M35 : hitp://www.ubuntu.com/download/desktop, 7] LAiEA Ubuntu 5 [HIFR T %K
DU, N T IEAEMEEL, %R 32-bit A, W FEFTR, sdi[Download]#% 40 7] LA % Ubuntu
14.04.03 LTS fliAS, CHFE4°4: ubuntu-14.04.3-desktop-i386.is0.

Download Ubuntu Desktop

Ubuntu 14.04.3 LTS

The Long Term Support (LTS) version of the Ubuntu operating system For Choose your flavour
desktop PCs and laptops, Ubuntu 14.04.3 LTS comes with five years of security 32-Dit — for machines with less tt »
and maintenance updates, guaranteed.

Recommended For most users. Download

Ubuntu 14 04 3 LTS release notes &
Alternative downloads and torrents »

3.2 Ubuntu {23

B0, HATHATHTE A B RN QS BB, R SO0 R 1 80 BN AE LT R (A ], Rk
R R B IR &, SRR R R A DR RS, S AN, R R DR DR
Je s A RT DA SO TR AE R ¥ Ubuntu ISO SCAF, IXFEHAT AT Ubuntu 2225 't £ R 350 1 2400 L i 4
OXELTH 1
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Y, AR HDERCR RS iR . S Lo BotREEdR InErd R, mt T LA A Zh#EA LT Ubuntu ()24
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Fufll=o

Install

Welcome

Asturianu
BahasaIndonesia |
Bosanski

Catala

Ceitina

Cymraeg

Dansk

Deutsch

Eesti

_Try Ubuntu Install Ubuntu

Espaniol
Esperanto

Euskara You can try Ubuntu without making any changes to your computer, directly From this CD.

Francais Or if you're ready, you caninstall Ubuntu alongside (or instead of) your current operating system. This
Gaeilge shouldn't take too long.

Galego

BOFFL P DGR R

Firy: BTN I R IR . HEELE Ubuntu R 48 F AN B MR . — S HF Ubuntu &
gt B MR RIE SR . a2 Ih /2 E g d A, BRI A i R 4t
F1, f£ Ubuntu RGFICEEBBIT T BT A-Ae, BB 17— BUNEG,  EAUEE LT & A
SCAFBORAR, RNt B . HEA P SEAE R, B & EEITR A A I
H, RSN — MR, JTEORAM ™ H SR i RE SR £ b, ST e OB £ 3
BUATEL T o KRR, BT AR AR LUBRAE, tBANTR B0 18l H EH 203 N i R AL
A, WG 7RG ER R EMR .

T FA AR — F MR AR IF R, Ubuntu 2485 EMH— i 8 .
3.3 Linux FrH&ETRARE
FEM Linux MNRFFRIT, 585 0 F fir & 22 B4~ 06 4 1 T B A

user @user-v:/home/rza$ sudo apt-get install u-boot-tools

user @user-v:/home/rza$ sudo apt-get install ncurses-dev

34 HEIHR

FE— M) Linux SR ARIUEH FF R H, N TETNHAF K, 75%5%% FTP. NFS &M% /k%% . FTP &
BN T i fEE B T Linux Kernel. AR SCAF RS04 SO RIIF &M . NFS AT DAEAR SCIF &R 48 B H e =
ML L, ADRFEIF R, A BeRE ], JFRACRT DLE BRI A AL AR SR 248, rTRARK
7 IR (HRAERANTH RZ/AL XIP WX Linux _E, 2235 S48 AR 55 AN R0 B, X AN PR A4
T, TEM BT LR R B 2 2 T .
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4. RZ/A1 Linux BSP F# Kk 4i%

4.1  XIP kg Linux /44

— AR AN Linux 7K, BT Kernel IR RS LLECR, AT A RA, RO
NAND-Flash 8¢# SPI-Flash H[fil. T Flash FICISAGEW EHHAT, 2145 H u-boot 535, % Kernel 1
WA RS 3543) RAM, #8553 Linux. T RZ/A1 K56 AN EE A HThEE, 7TLASCRE CPU B
FLVT 18 H4T7 Flash, TMATHAH RAM. ARG A] DAAS A Z %] RAM, T/E SPI-Flash LAl LA H $iz
17, JOBERIEN: eXecute Inplace, &5 N XIP. W Efi~.

1% 5iSPI SPI Multi I/O

w# RAM | [CPU

wEIMNE Tllash P EFFRFDNHSRAMY  CPURT LI I %4 (8] $ 1Tflash, /L MAFSRAM

RZ/Al ZFE AN E T RKEER SRAM, (HEX TI1817 38518 1 Linux & & A8, 8T 18N
B SRAM, [FIIFIAH RZ/A1 SCFER XIP Dhfg, R4 Linux MECE J5, 7T LM Linux R4 EHEAE SPI-
Flash FizfT, HFHEEHFEDEREHE RAM. XFERZ/AL 7 LLSEBUAY 4 E SDRAM &1L, AL
1547 Linux R4, mAREEMKETE T RZ/AL B EE.

4.2 RZ/A1 Linux BSP T#;
YR AT BL A A fiEhttps://github.com/renesas-rz/rskrzal _bsp_releases 3 & HT ) 3E T RZ/A1 ) Linux
BSP, AEMRIE4EIH A H X T, WAl LEBE Ubuntu Y200 FH an T dy 244k .

user @user-v:/home/rza$ wget https://github.com/renesas-rz/rskrzal_bsp_releases/blob/master/RSKRZA1-BSP-V1.1.1.tar.bz2
user @user-v:/home/rza$ tar x RSKRZA1-BSP-V1.1.1.tar.bz2

4.3 Linux &%

BEN E—Sf#ERI H3: RSKRZA1-BSP-V1.1.1, HIE A4 setup_env.sh 1 build.sh 31,
setup_env.sh I T- & B 4 i fi i X GCC T HEERH %, SRR DEHEIAR, AMEIL. Build.sh X1
REARBEA, WTDAH F3REC T HAE, %%i¥ u-boot, Kernel, FIHR /R4 . &£ RSKRZA1-BSP-V1.1.1 i\
M4, e Bon B RESRR, SR iz % a4, R R
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user @user-v:/home/rza/RSKRZA1-BSP-V1.1.1$ ./build.sh
What do you want to build?

J/build.sh get_toolchain : Downloads pre-built Linaro toolchain for ARM
J/build.sh kernel : Builds Linux kernel. Default is to build ulmage
./build.sh u-boot : Builds u-boot

/build.sh buildroot : Builds Root File System

J/build.sh librzjpeg :RZ/A1 JPEG HW decode example application
J/build.sh axfs : Builds an AXFS image from the last Buildroot output

You may also do things like:
J/build.sh kernel menuconfig : Open the kernel config GUI to enable options/drivers
/build.sh kernel rskrzal_xip_defconfig : Switch to XIP version of the kernel
J/build.sh kernel xipImage : Build the XIP kernel image
/build.sh buildroot menuconfig : Open the Buildroot config GUI to select additional apps to build

FEGT AT RN T 674
$ ./build.sh get_toolchain: Tk 28 Fid PR 4F 1Y ARM 28 X 9w T HBE, FHif K30 ¥0E ) B %

$ /build.sh u-boot: #wiF u-boot, FF2=H K u-boot.bin Ao H—IKiziTiZm AN, £H3 N u-
boot JRACHY, fRELEZIWE R H 3, FH9E RSK AR MBS T patch B g & FYRACHD B .

$ ./build.sh kernel rskrzal_xip_defconfig: 16447 1) Kernel Bt & 12 17T RSK # ) XIP hit Linux
Kernel, #—1KIi&1T kernel Z4(i}, 2 H#I F#k Linux Kernel J81%0S, fRE4E 2% E M H3, F9E RSK R
FEECRN T patch S s iUEA RS B .

$ ./build.sh kernel menuconfig: R4 7 EE 0L Kernel it &, AMELHITE, MAEPITZH L
$ ./build.sh kernel xipImage: %ii¥ Linux kernel, ¥4 2>%F % xipImage 1) —3E il S04

$ ./build.sh buildroot menuconfig: HR#E 7 EE SUR CIF R GRC BAMIE S FH N TH. H—kigf7
buildroot ZH(Kf, 43 H 3 N % buildroot JFLHS, 3B E 1) H k.

$ ./build.sh buildroot: ¢ buildroot, K24 HARBGE AT AR X R4 H 3% .
$ ./build.sh axfs: 7] LA I — 2 buildroot 4= A AR U RAFT K axfs #% A BAR — B3t SC k.

4.4 BHIRXHRER

FILAE Linux R0 w23 EETER T, A B LA bin UK 2] Flash 1. X
HHEFEfd A Segger J-Link T.H..
4.4.1. Segger J-Link T B %%,

BN Segger B MM HE:  https://www.segger.com/jlink-software.html, 1%E#¢[DEB Installer 32-bit
version] N#. EF{E Ubuntu FISAT % %%, HEFEZHE 5.0 lRLA LM J-Link T H, FON'ERESCH RZ/AL & R
FIRE Fr, 3CHF RSK AR 8 JB BA b ) — ki) S ek«

4.4.2. J-Link $BEFHA:

£ 4.2 Section HLfi# /% [) RSKRZA1-BSP-V1.1.1/Extra/ J-Link_QSPI_Program H3% F, Bl T J-Link
AT H, BB E— 4.3 Section 4a FAE i) 3G SCHEHIBIZH %, WUSHEWNTFHLE
il

R0O1AN3127CC0100 Rev. 1.00 Page 14 of 21
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# 477 Hx7E RSKRZA1-BSP-V1.1.1
$ cp output/u-boot-2015.01/u-boot.bin Extra/J-Link_QSPI_Program

$ cp output/linux-3.14/arch/arm/boot/dts/r7s72100-rskrzal.dtb Extra/J-Link_QSPI_Pro
gram/dts/r7s72100-rskrzal .dtb.bin

$ cp output/linux-3.14/arch/arm/boot/xipImage Extra/J-Link_QSPI_Program/xipImage.bi
n

4.4.3. BEFHEAE.
BB M RSK AR SW6 B SW6-1=0FF, SW6-3=0FF, H4x{%%F ON EIA]. 3 J-Link ICE

T HAEF] RSK B F, USB Zkddi N\ Hfixi EHLA USB %ii 11, %@ RSK PR ATHIR . 485 7E Ubuntu &L
R m e R E A N, %k HE Segger J-Link T, X FF5E 7] LA J-Link 42 HIAAL 45 Ubuntu R4 1. WIR
T H— X A ¥AE, Ubuntu 2404 [ 30223 J-Link ) 5R5)
F? Ubuntu-12.4 (Base) [EFSEH] 'r;te"' \ﬁrtuaf'Bu o
| == =8 9E e (BE] 20

Ubuntu 3{F(F) &S

Logitech USE Receiver [1600]
FANEE 04F2:B217 [0854]

[ SEGGER J-Link [0100] ]

UPEK Biometric Coprocessar [0002]

P AT a2 AT ek :
user @user-v:/home/rza/RSKRZA1-BSP-V1.1.1$ cd Extra/J-Link_QSPI_Program
user @user-v:/home/rza/RSKRZA1-BSP-V1.1.1/Extra/J-Link_QSPI_Program$ ./Program_QSPLsh

OPTIONS

1 = Program u-boot

2 = Program Device Tree Blob
3 =Program Kernel (ulmage)
4 = Program Kernel (xipImage)
5 = Program Rootfs (squashfs)
6 = Program Rootfs (axfs)

9 = Exit

Choose option:

R FROR, RIKEIN L, 2, 4, 6, 9 JEKEFRSER, RSK I AMUKTH, 5% J-Link ICE L HH]
CIN

4.5 USB # 5 ORFLHE

7E Linux R AN RTF R, Gl 58 CoRdE SR S 4G B2 S AnT . 78 RSK+RZ/AL Mk b, 7E
RZ/A1 1] UART biEH: 7 8 4 USB 4640t Fr, IXFE A 7R E—H Mini USB Z3di A\ CN18 %[, 71—
Uity H: USB HUKRI AT o 53 AR S8R I8 75 BAE PC ML L 2225 % 5 3t B X B2 USB #% 5 L10RZ) .. 1% 9K 3)
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A AL A 7E: RSKRZAL-BSP-V1.1.1/Extra/USB-Serial-Drivers(win) H 3% o 75 Z408 & H15) EHLK
Windows R Gt 2% . ZIRSN R 35, 55— RO 223 7k —FE, XBEARRT .
4.6 Linux B3

USB #2235, RO T HE, %% USB & RHE g5, WEIRERER
N: 115200, #4Efr: 8, AERE: &, Fibf: 1, W FEFR.
BTk
Iy comMin st

T (E): 115200 L LR
[C]RTS/CTS

AiRH0): [ xoN/XOFF
B
fRLLf(S):

ERITHEREES): w0 o =R

=il

RSK # L5, AT BAYE A TR B2 IR u-boot JHZNMEE, HWIF:

U-Boot 2015.01 (Aug 14 2015 - 13:24:53)

I2C: ready
DRAM: 10 MiB
Flash: 64 MiB
SF: Detected S25FL512S_256K with page size 512 Bytes, erase size 256 KiB, total 64 MiB
In: serial
Out: serial
Err: serial
i2c bus is busy.
i2c bus is busy.
SPI Flash Memory Map

Start  Size SPI
u-boot: 0x00000000 0x080000 0
env: 0x00080000 0x040000 0
DT: 0x000C0000 0x040000 O
Kernel: 0x00100000 0x280000 0+1 (size*=2)
rootfs: 0x00400000 0x1C00000 0+1 (size*=2)
Net: sh_eth
Hit any key to stop autoboot: 0
=>

7E_ LR print ip 2 W LB/ RR Z AR &, CAREY TRZE/Tdd. N TiXHE
XIP iz Linux, HiAfr4: runxa_boot, BIF]JE3) Linux &%t. tHA] A% set bootemd “run xa_boot”, 4R
JaHIN saveenv. IXFEREIX FASEEE, MAFEEMAMS, LHETLLEZIEAN Linux R4,

5. MAERFK

5.1 MAZTH Eclipse &%

N TAETF Linux BN TR, 1X B %23 Eclipse T H. Eclipse /&% % N6 1 H HERIT K
W (IDE) o S EEHK Java i 5k, @It A [ R4 Eclipse tH AT PASCREAS R ) THE LG
&, W C, C++# Python %JF & T H . Eclipse AR 25 Jr{HE A2 X dmB A, HalAEK
makefile; 7 Eclipse P35 HL [ S A S AR W AR R, M H e — MR TR, AR 0 L% 93k
G . FHAHE— T 7.
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KRZKHIE Eclipse /& %: T JAVA AR, FIUILTEE %3 Java B4 223% Java 1T LLIEFR EH 422 java
B W3 Linux BRI 2354, http://www.oracle.com/technetwork/java/javase/downloads/jre8-downloads-
2133155.html. tBA] DA 5 & 05 ek

user @user-v:/home/rza$ sudo apt-get purge openjdk* # M BR O 22 2E M IH ARA

user @user-v:/home/rza$ sudo apt-get-repository ppa:webupd8team/java  # ¥% Il PPA i

user @user-v:/home/rza$ sudo apt-get update # BT ARIR

user @user-v:/home/rza$ sudo apt-get install oracle-java7-installer # AT LLEBELE ubuntu A 022 5E

SRJEHEN eclipse B M http://www.eclipse.org/downloads/?0s Type=linux, %% F#k Eclipse IDE for
C/C++ Developers. fift 48 FI AR AZHIT], 40: /opt/eclipse.

5.2 f#H Eclipse 83 L&
BT A 24T JT eclipses

user @user-v:/home/rza$ cd /opt/eclipse # fBi5 eclipse %2245 4% /opt/eclipse

user @user-v:/home/rza$ /eclipse # JA 3l eclipse

1E eclipse 3% #. BLiZE % [File] = [New] = [C Project], 5 H 41 C Project #r LFEXTUEAE, TFE 5N
TR, £ LFEZRM B IHE[Empty Project], 7E[Toolchains] H [ % ¢ [Cross GCC].

C Project

C Project 4
Create C project of selected type

Project name: [sampleI

[ Use default location

Projeck type: Toolchains:
b = GNU Autotools
¥ = Executable Linux GCC

@® Hello World ANSI C Project
» = Shared Library
B = Static Library
b = Makefile project

& show project types and toolchains only if they are supported on the platform

A
L\?/'

Cancel Finish

76 T O RHIEHE B R [Next >], 2 HE N gmiFic B HEHE, X—BREHAFEBNN, Higsk
[Next >]#EA W1 A2 X 4 126 1 2B P8 10T HE .

R0O1AN3127CC0100 Rev. 1.00 Page 17 of 21
2015.10.09 RENESAS



RZ/A1

C Project

Cross GCC Command

Configure the Cross GCC path and prefix |

Cross compiler prefix: [arm—linux—gnueabihf—l ]

Cross compiler path: | /home/rza/gcc/gec-linaro-arm-linux-gnueabihf-4.8-2014.02_linux/bin | |Browse'

3F RSK+RZA1 E &) Linux XIP Kernel FFRIFIEIR &

Lo sBack | Next> [ cancel | ESERERINN

£ [Cross compiler prefix |# 4 A4 1 T H A & HIATEE, 41: arm-linux-gnueabihf-. 7E[Cross compiler
path]#2%5 \ F T 4.3 Section ¥ ) GCC 4 T HERE . SRJ5 55 7 [Finish] #4401, Hre TRESE T . W
RIE T S0 TAME AL S, M A] DA 32 A A2 320 i TR ) U6 o 1 % A Sample, 784 S¢S b ik
¥ [Properties], AU LIEBMEXTEAE, TR EMRE.

Properties for sample

[ 4 Resource

Run/Debug Setti

[| = ] Settings

| Cortation |DEbug [Actwe] i P A e A S e

¥ oW

Builders v | |Manage té’ﬁﬁé;’;ﬁr'éti'&hs"fg
v  C/C++Build :
Environment | gs | #Build steps _ PBuild Artifact | [iBinary Parsers | @ Error Parsersg |
Logging | B Prefix | arm-linux-gnueabihf-
Settlngs | | : r ® Cross GCC Compiler éPaI:h | fhome/rza/gcc/gec-linaro-arm-linux-gnueab| |
Tool Chain EclltoE | 2 pialect 5 - 1= i o B
P C/C++General | ¢ Preprocessor
Linux Tools Path (& symbols
Project Referenc

& Includes
£ Optimization
& Debugging

Lo
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5.3 WIATTENA:
0 SRS IRR R, B4 TR Linux SBATIRIE? X B RA A FIER.

SR, SCA RN AR BRI PR RS H S, 25 H] /build.sh axfs fir 4 HUH T AR R
GRS X R , (H R R E R N BRI RS BE SR Flash,  HUEAER E, AR T
WA B, AR I BOAT PR AT

SR, SRR E SR U S, ARSI Linux R RERZ U S, IFhAT R miar
Lo XATFERAB BB LTI, ER R U SNIFE U AL H S T isAT MR 28000 5 —
RAM, 1 A5 547 fhiIe AT 5 %2 5t

B, RN AR AMBIE—NHET, A axfs TREIZHFWAT AR axfs #2551
FF A J-Link THACIZGAR AT RE 5 3 Flash 15 € FOHE . £ETF R 2R 48 LA F QR i &40 X3R4 3
Linux &4t F, RGN ZHERHFETRHET

$ mount -t axfs -o physaddr=0x1A000000 none /mnt/axfs

AT DU T T A N B ORAE 9 S S98_load_app, fHHEA AT HATIENE, SRS IREIMRSCIF RS
fetc/init.d/H 3 N, XFERRRIRA R Linux 2GR0, 7T ELE SN R axfs S50

#!/bin/sh
# Modify by Chen Xudian 20150918
# Only run at system boot, not at system shutdown
if ["$1" 1= "start" ] ; then
exit
fi

# Mount AXFS if exists
# Lookfor "Adva", short for "Advanced XIP FS" starting at 1 A000004
AXFS_EXIST=$(/root/bin/mem r 1 1A000004 1 | grep 61766441)

# You can pass "skipaxfsmnt" on the kernel command line to skip this
SKIP_AXFS_MNT=$(dmesg | grep skipaxfsmnt )

if [ "$SKIP_AXFS_MNT" = "" ] ; then
AXFS_EXIST=""

fi

if [ "SAXFS_EXIST" = "" ] ; then

echo "<> Mounting AXFS on /mnt/axfs" > $SERIAL_TTY
mount -t axfs -o physaddr=0x1A000000 none /mnt/axfs
if [ -e /mnt/axfs/autorun.sh ] ; then
echo "<> Running /mnt/axfs/autorun.sh..." > $SERIAL_TTY
/mnt/axfs/autorun.sh
fi
fi

5.4 5BITHE

FRATHE L2 1 eclipse LR BN T sample.c SCF, 7E eclipse 27 5. B 1% $E [Project] = [Build
Project], #£ Debug H 3% 7] LLAE il A] LAIZ AT 1) sample SCAF.
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// File Name: sample.c
#include <stdio.h>
#include <stdlib.h>

int main(void) {
printf("!!'Hello World!!\n"); /* prints !!!Hello World!!! */
return EXIT_SUCCESS;

1E1% TR [ Debug H 3% NFT# output H 3%, F4E sample XA #1 2| output B3 F, 2AJ5H
mkfs.axfs A7 21, (mkfs.axfs fp27E) , FHHOAE AL apps.axfs.bin 34 A J-Link T H 55 2
0x1A000000 Hi ik,

$ cd /home/rza/projects/RSKRZA1-BSP-V1.1.1/output/axfs/
$ ./mkfs.axfs —s —a /home/ rza/projects/apps/sample/Debug/output apps.axfs.bin

Apps.axfs.bin XAFBEKTEN, RSK FFRRER EHE, By 4.7.3 ol BLE 34 0x1A000000 [ 57
FFEF #/mnt/axfs H3%, FEFRRE Linux 2G5 30N R4, A7 LB R AT IS R0 .

$ cd /mnt/axfs/ # HEAR AR H 3
$ 1s # RRZHFM AR
sample
$ ./sample # BAT IR
I11Hello World!!! # LHIREFRhAT S R
$
RO1AN3127CC0100 Rev. 1.00 Page 20 of 21
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AE ERMEHE L

HiiifE B - E T
http://cn.renesas.com/

RZ/A1TH LSI URL:
http://cn.renesas.com/products/mpumcu/rz/rza/index.jsp

Last
http://www.renesas.com/inquiry
contact.china@renesas.com

PP R s S AR A5 B A A
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Notice

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