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Important Notice:

On November 21, 2023, Microsoft announced that they have decided to contribute Azure RTOS to Open
Source

under the stewardship of the Eclipse foundation and Azure RTOS becomes Eclipse ThreadX.

For detailed information, please refer to the announcement titled at Microsoft Contributes Azure RTOS to
Open Source.

The support strategy scheme for Eclipse ThreadX will be determined and communicated at a later date.

Microsoft will discontinue the Azure RTOS and Azure RTOS Middleware under the existing agreement
LICENSED-HARDWARE .txt.

It's important to note that updates for Azure RTOS on these hardware will no longer be provided.
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1.1

ADU Of=-8hD A E ) BE L BF
T7—LIT7D EYERE

RX65N @ ADU o7z OMINPAT7—LIz7 . RUBFHI7—LIT7IE IM AL DEEHERERL

i?o

I7—LIITFT7YTT— EDa—IL vl EV2 TREREXREEIHETT A, —# ADU DUNEBIE THEAEL
SEADHBYES

UTIZAEYEEEEERRICDOWLWTERBALET,

1.1.1

D7—L9xT7T7YvTT—FrEDa—/LVvI TOHFEARAS

LFIZO7— L9z 7Y TTF—hEDa—IL vl TOEEDHRREZRLET,

&

(1) Initial state (2) Initial firmware write (3) Initial firmware verify (4) Execute Initial firmware
0x00100000 Credential Credential Credential
Data Flash Information Information Information
0x0010 7FFF
OxFFEOQ 0000 =
Bufferarea | — 1MB Bank1
—
OxFFEF 0000 Boot Loader
OXFFFO 0000—' eeaaaaaaaa e TR LR LR LEL snsnzazanssnsnnsns SLLLLLLLIL L sasasannsnsanssaass CLLLLLLLLLLLL]
Verification data Verification data Verification data
0xFFF0 0300 - 1
Execute area | — 1MB banko0 Initial firmware Initial firmware :|\ Initial ﬁrmware@
O0xFFFF 0000
} sas || BootLoader | ] Boot Loader ./m [ BootLoader |
OxFFFF FFFF
(5) Updated (6) Reset & Verify/ (7) Bank swap (8) Execute Updated firmware
firmware write
Credential Credential Credential Credential
Data Flash Information Information Information Information
Verification data \Verification data Verification data
Download
Updated Updated Initial @
Buffer area firmware firmware firmware

Execute area

Booct Loader

Verification data

Initial firmware

| Booct Loader |

bank0

Boot Loader

Verification data

Initial firmware

| Boot Loader |

Verify
/Reset

Boot Loader

Verification data

Updated
firmware

Boot Loader

Boct Loader

\Verification data

Updated
firmware

| Boct Loader |

(1)

B 1-1 ADU OF-8hDAEEE(V1)

Fo 64K A MEEF 27T —bE—F DEEELFET,
AEYDET DT FLREUTOESIZHYET,

O0xFFFO 0000~0xFFFO 02FF
OxFFFO 0300~0xFFFE FFFF
OxFFFF 0000~0xFFFF FFFF

. ¥ 57 —%4 (Verification Data)
: 77— L7 (Firmware)
ctF% 17T —rA—4 (Boot Loader)
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VD7 — Loz 7etFXa 7T —bO—5% WX HRTSyaTO5S5TEFALTEITIUTICESAHS
ETWET,
Ft-. T—HT75v a~nFEKIESR (Credential Information: loT Hub ~NDiEfE{EHRE) NEZIAFEFNET,

X a7 T—rO—SNETFENDE, T—rO—4[E 0XFFF00000~0xFFFO02FF [Z2ZAEN TULNBHEEE
T—4 (Verification data) AL . EEFAFN TWA U 77— LI 7 ARSI ASNTULEND DRIEELT
WEY,

RIAKINT BE, AT 7— LDz THAERTIN, RITRICEF 27T —hO—4F%/N\vI7IT7IZaE—L
E3 I

Azure KYBHI7—LIz7EF Ho0—KL, /\wI7 7581 (OXFFE0000 ~0XxFFEEFFFF) NEZIAAET
WET,

AU O0—RET#H, VATLD)YREITWET, U yhE(FT—rO—4 A Buffer Area IZHBREET —
AEFERAL. BFHI7— LD T HNRSASNTWVELDRIEEITVET,

BEEMNRINT BENIRTYTHEERFRAL ., 07— LDz T7 EEHI7— L7 D AR EEZ Y E
ZET NIRRTy T T —O—4 A Buffer Area DHIEA77— LT 7 EHIBLET,

Execute Area DEFHI7— LI T7HNEITINFET,
INDORDYTHEEFFERLTWST=H ., 77— L7 BHEBEL T TIr— a3V NSRBI LH7RLRIEHRET
FRTHIIENTEET,
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112 I77—L9xzF77Vv7TT—rED2—IL V2 TOFERE
LFIZO7— L9z 7YTTF—hEDa2—IL v2 TOEED R EZRLET,

(1) Initial state (2) Initial firmware write (3) Initial firmware verify (4) Execute Initial firmware
0x0010 0000 Credential Credential Credential
Data Flash Information Information Information
0x00107FFF
0xFFEO 0000 =
Bufferarea | — 1MB Bank1
OxFFEF 0000 —* 3
| Boot Loader | | BootLoader | Boot Loader
OXFFFO 0000—& e R e e e AL L L L LY s a e YRR TR L LR L]
Verification data Verification data Verification data
0xFFFO0 0300 'm """"" 1
Execute area | — 1MB bank0 Initial firmware Initial firmware ‘|\ Initial ﬁrmware@
0xFFFF 0000
} 64KB | Boot Loader | | Boot Loader | /m | Boot Loader |
OxFFFF FFFF
(5) Updated (6) Verify (7) Bank swap & Reset (8) Execute Updated firmware
firmware write
Credential Credential Credential Credential
Data Flash Information Information Information Information

Verification data \Verification data Verification data
Download
Updated Updated Inital m
Buffer area firmware firmware firmware
BootLoader Boot Loader Boot Loader Boot Loader
Verification data Verification data Verification data \Verification data
" - Updated Updated
Execute area Initial firmware bank0 Initial firmware @ —— e ——

| Boot Loader | | Boot Loader | Boot Loader | Boot Loader |

1-2 ADU D=0 DAY ERE (v2)

(1) PDHREBELTHT7— LI T ERHI7—LVITIZEIIT IM NSO EHERERLES .
Fo 64K A MEEF 27T —bE—F DEEELET,
AEYDET DT FLREUTOESIZHYET,

OxFFFO 0000~0xFFFO 02FF #REET—4 (Verification Data)
OxFFFO 0300~0xFFFE FFFF : 77— L7 (Firmware)
OxFFFF 0000~0xFFFF FFFF :2¥a7J—hka—4 (Boot Loader)

(2) WHAT7—Loz7EEFATI—bO—5% IR HY RISV aTOTSYEFERLTEITIVTIZEZAH
=T0ET,
Ft=. T—275 v a3 B &R (Credential Information: loT Hub ~NDIEEIEHME) NEZIAFTNET,
O, N\ IFI)TFDT—rO—S L EBICEZAAFTVET,

(3) X2 7T —rA—ANERITEINEBE, T—rO—4 (L OXFFF00000~0xFFFO02FF IZZFAFEN TLVAHEEE
T —4 (Verification data) ZE L. Z2FAFN TWB T 7— LDz THRTASN TOEWNODREEETT
WE9,
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(4) BWEAARHNT HE FT7—LIITHRITEINET,

(5) Azure KYVEHFHT7—LIxT7ESF 2A—RL, /\vT 77818 (0XFFEO000~0XFFEEFFFF) NEEAAZT
WEY,

(6) HForO—RMN5ETE., WEAT7— L7 (d Buffer Area [CHABRIET—2EFEAL. EHI7—Lz 7N
WMEASNTUOELNREIEITUVET,

(7) BREDKINT BENDIRDYTHEEEFERL., 77— LD T ERFH I7— LD T DA EYFEEHD LY
BEZE)IrERTLET VEYrET —rO—4 A2 EIL ., Buffer Area ¥ T 7— Lo 7 ZHIBRLE
ERS

(8) Execute Area DEFHIT7—LVITHETINET,
NP RT Y THBEEERLTWNS=O. 77— LV T7EHFHRIL T IV T—ao NSRBI H7FLRIEHET
ERTEHIENTEET,

12 T—32275vyL10DEE

AYLTNTAPIHINTIE, T—E2I75van Azure IERZFIZFERT =012 EL R FEEHKIER (Credential
Information) #E£&AHE T,
ERIERIL. Azure DIEGLIFERY® MAC PRLRAENEZAEFNET,

F1=. DR (0x00100000-0x00100EFF) (L AT LTFHENTULVET,
D=, A——FT)r—3vTT—4275v2 2% ZH AT S5 E & 0x00100F00-0x00107FFF M fEigi%
AL TS,

0x00100000
Reserved Area
0x00100F00 —*

UserArea

0x00107FFF

1-3 T—875v a1 DRE

ORIV TAP I TCIEERERD T —E2759 2~ ~DEEAHR L, D T7— LI T DTSV 1EE
ABBFIZOHTHORET,

D= I 7— LIz TERRIET—2759 2D EREBRIOEILTIERIIITHHRNTLEEN, EEMN
HELESEIE. P77 —LDESBZIEERBL TS,

F BRBEIEDREEDE IR A EDEREZITIETT RISV AN AT RENEILTRIEENHYEITD
T T 7— Loz 7 EEHI7— L7 (ZRA—aV 15 RLHRE TE LR ZREL TS,
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2. HoFNToTsH FOEE

AETIE.ADURTT 56D TODIIMEEF ZEHARLET,
TXa7IT—+O—5%EERTSADUDEBMERLUTD 2 20OH TN TAS I EERALES,

® Azure Device Update(ADU) sample project

® Secure bootloader sample project

AEDOFIEIZR->T220TASTIMNEERLTESLY,
T AEBLETAOSIIMNIEECAT)RE. V—AO—FOEEANELGYET O TEREAEICOLTLEE
LEd,

21 T—DAR—XDERK

e? studio ZEEL THLWLVT —VAR—RZE/ML TS,

D—JAR=Z0TAD I I7 AR IFEHAEELT B EIITLTZEN  ZFTFE D TIL/SARAD REAS 256byte
THBADEEIFFKICIS—NRETHBEENHYET .

FNRRITBEREAFAET DELI—ELHEENHYFT DT, BRNTRBFTAAL TS,

[#1]1C:\workspace IZT—HRAR—REERT HI5E

8 & studio SyFv- O X

FALIM—ET—HZR-ZELGER
e? studio [F, P-IAR-AFALIPUAERLT, BERF I ERMENFRTLET,

- AR-A(W): C:¥w0rkspace‘ v ZHE(B)...

» BIEQT-TAN-A(R)
» JE-STE(Q)

@ 280 vt

241 D—HRR—ZEREE
22 Yo7z FOERK
221 ADUHYTLTOT Y FOFHEER

e? studio MEEENE. [77MIL]A=21— = [#F] = [Renesas C/C++ Project] = [Renesas RX] Z#ZE1RL . New
C/C++ Project #4707 &#EH £ IF TFEELY,

B ck - &2 studio
F71IF) BEE) FETY-RN) #®5%(A) TOVIZHP) Renesas Views =I1TR) P1YF2W) AT (H)

FHR(N) Alt+ZIH+N > Renesas C/C++ Project > Renesas Debug
74 EBSL()... T C/C++ Project Renesas RX
O 27AI- VAT LS TV MERRK... ™ 70Y17kR)..

QI > ™ 20fb(o).. Ctrl+N

E 2-2 7Oz OEHBRERA=1—

New C/C++ Project ¥ A 7Y THEK T 570DV DIEFE L BIRLET , CTTIKL [AIEERLTH S
[Renesas CC-RX C/C++ Executable Project]Z:&IRL T, [RAJREVEH T LTS,

TRz /rDFELEEIR (New Renesas CC-RX Executable Project) 3 4 7045 NN ET,

GCC #ZFIHIZ1 515 & [Z[GCC for Renesas RX C/C++ Execute Project]Z:ZRL TLFZE0N,
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&) New C/C++ Project O X

Templates for Renesas RX Project

GCC for Renesas RX C/C++ Executable Project
C/C++ EETSN A C/C++ Executable Project for Renesas RX using the GCC for
Renesas RX Toolchain.

GCC for Renesas RX C/C++ Library Project
EET=SN A C/C++ Library Project for Renesas RX using the GCC for
Renesas RX Toolchain.

Renesas CC-RX C/C++ Executable Project
f,;?\ A C/C++ Project for Renesas RX using the Renesas CC-RX toolchain.

Renesas CC-RX C/C++ Library Project
W™ A C/C++ Library Project for Renesas RX using the Renesas CC-RX toolchain.

<E3@) “#TE *evtl

2-3 RSO EERIREm

CCTRIOCIIMNDEMERTELE T, TOC YR adu_sample’ A AL, [RAJREVERTFLTES

W V—=ITFIA TINARETN\YTREFZAT7OT HELNET,

& O

New Renesas CC-RX Executable Project

New Renesas CC-RX Executable Project —

Jovzy F%{E}léadu_samplel

[ Farlbb-O0r-vavoERD)

C:-¥workspace¥adu sample A0

T2

[Clo-#24-warcTodo FEERD FARMW)...

<@ |__xmw> || %70 Fesel

X 2-4 7Oz DA FHRREE
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TOCIOMIERTAY—ILFIAUETFNARABED . FNAVT DREETVET,
Toolchain [F7AP /DB ETERIRSNZLDAREINET . Y—ILF Ao DN—DaVFFBLE-WLMGEI
[Y—=ILFzA2 N—=2aV | KYBBEN—D3 B IR T,

RTOS (%"Azure RTOS"#:#{RL . RTOS Version &£Y"6.4.0_rel-rx-1.0.0"%&:&IRL TLIEE LY, M1 T e2 studio &
CHAIZESIGEEPYRMIDBEGN—Dar A RIREINGEWVNEE (L. [Managed RTOS Versions...|#2)v99 %
& RTOS Module Download # 4 7 AT MERRSNBD T, FALIZWLWN—230FF oy I L TH 70 A—RREY
BTLTA Y O—RLTLEEL,

[Target Board] (ZfE 9 2R—K. ZZTIEHIEL T"CK-RX65N", [Bank Mode]lE”Dual Bank”%:&iRL TL=&
WA= YL TNARIEBETEYRESNET ), ADU Z4T3DIZ. TNRARDA—KR ISy a% 2 DDV 4E
HELTH/ST AT IILE—RIZRELTLET,

FTARTDREMNTE T LI RAREUERTLTESLY,

'} m] X

New Renesas CC-RX Executable Project p—
Select toolchain, device & debug settings

Toolchain Settings

== ®C OC++
Y-NF-n Renesas CC-RX v
Y-WFI-2-(-¥a: |v3.06.00 -
L FoypER

RTOS: Azure RTOS v
RTOS Version: 6.40_rel-mx-1.00 v

ersions...

ing. Configurations
Iw.;a Board:  [CK-RXESN v \I Hardware Debug BRE £

E2 Lite (RX) ~

—Hyh- 744 |RSFSESNEHFB
F-5yb-FIAZ: = [ Debug BREER

RX Simulator ~
Lorazy il -~
- I [ Release BAREEH

I Bank Mode | Dual Bank

@ <E3(8) I FAN) > I AT(F Fovtl

2-5Y— LFIAY - TINARET I\ REEE

2& | X ‘
RTOS Module Download
-
Select RTOS modules for download and specify download location H
F4E ET3w #i780 ~ FATER
id -rx- -01- =
[« Azure RTOS v6.2.1 rel-rx-2.00 2024-01-31 BRETNTRE
[] AzureRTOS v6.2.1_rel-m-1.3.0 2023-10-11
[] AzureRTOS v6.2.1_rel--1.2.0 2023-08-08
[] AzureRTOS v6.2.1_rel--1.1.0 2023-07-28
[] AzureRTOS v6.2.1_rel--1.0.1 2023-05-10
[] AzureRTOS v6.2.1_rel-n-1.0.0 2023-04-20
[] AzureRTOS v6.2.0_rel--1.0.0 2023-01-31
[ AzureRTOS v6.1.12_rel-m-1.0.1 2022-11-10
[] AzureRTOS v6.1.12_rel-m-1.0.0 2022-10-20 w
< >
#YY-ZA0BRICONTI, GiHubEZ#E (AL,
T2 TSR
C¥Users¥ ¥ eclipse¥com renesas.platform_download¥RTOS 8E..
F90-F Frvel

2-6 RTOS L a— /LAY A—KFEE
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A—TAVI T VAN —ILDBRIATOTHARTENET DTEDFF[RANRFILERTLTEEL,

2 0 X

New Renesas CC-RX Executable Project —

I-TAYTTYARY-VDER

Use Smart Configurator

Use F11-F4pk
AN=b-2VT4TL=FE—201- YA VI IT-ATI-FERY FIT IV IMTL-Y DERELE G355, BR351TOTIN
AARTAR=PIRNIIPEA ViR~ b, BRE, I-FOERETVET, £z, AV-b- IV HMIL-FEHE—SNEI0vIR
EEE, FVAGRTER. C/REBEEIEEET, 85I, RESY/TOT M AR A-PIRLIITOERCLS
FDHEEE, BIVAG, EVRBON-FIIPREERULET, (AV-+-IV I LY YR +T /A ATOHEFA A

)
Application Code

wn
3
Q
=3
(=)
o
=
=
oQ
=
=
I
—
o
-

<E3@) > | zre || s

E 2-7 3a—F42 T 7 ANY—ILORIREE

RTOS 7Pz VMDBIRFATRTIZ. VTN TASIHFD—ERRTEINET,
AH0—)LN\—%#EL. 1) ALY "Azure Device Update(ADU) sample project"Z:&IRL . [RAJRE2VZERTL
TLEZ&LY,

@ I
New Renesas CC-RX Executable Project —
RTOSTDYIV M T EER

FIVT-YIVERER:
O O This demonstration illustrates GUIX sample project with 16 bits RGB 565 and drawing ~ ~
. 2d engine driver
w USBX device CDC-ACM Class sample project
O O This demonstration illustrates the setup and use of USBX device CDC-ACM Class to
. communicate with the host as a serial device.
» USBX Host Mass Storage Class sample project

This demonstration illustrates the setup and use of USBX host mass storage class to
provide physical access to a data storage device.

ThreadX Low Power sample project

This demonstration illustrates how to use ThreadX with low power mode

w Azure Device Update (ADU) sample project

® 0 This demonstration illustrates OTA firmware update. Note: this project requires

bootloader project.

Secure bootloader sample project

This sample is used together with ADU sample project to provide a secure boot

@ <R3@) ETE *evtll

2-8 RTOS AL /M ERINEE
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ERI771ILDNEERE (Setting The Contents of Files to be Generated) ¥ 4/ 7O4J AR RahEzT, TDFEE
[RANJRAVEBTLTZSELY,

-] o x
New Renesas CC-RX Executable Project s
Settings The Contents of Files to be Generated
LTSRN -FYOER
nesas7 /(B - NERRTS
? <E3@) [300) Fevt)

29 A7 IVORBREEE
TOCIOMERORTEENRTESNET  FERTNIE TIRI ERTL TS,

[m] X
New Renesas CC-RX Executable Project

Summary of project “sample_azure_iot_embedded_sdk pnp"

V-WFI-VE Renesas CC-RX.
Y-WFI--K-J3v: v3.05.00
ERIAN

@ AW > I #70 I *rvu
B 2-10 TOSc I EROR T EE

=7 INTVARTHAARELRI T 43— DI AT OT RRRENT=S[Fro LRI ERTLTHAL TS
(AN

Q Editors available on the Marketplace X

Editors available on the Marketplace

¥,
Better editor support for *.md" files is available on the Marketplace. H

Your "*.md! file was opened in an external system editor. Better editor support is available on the
Marketplace.

(® Show IDE extensions for this file type and let me install them

(O Associate *.md" files with current editor (VA7 s- I715—(S)) and do not ask again

See also Preferences for File Associations

Frvel

K 2-11 I—7 9T A TR AR RELR T T 44— E @
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LIFD &SI 2 studio I2T7O R ERENET,
TOCzHMIHRTO—F—DBRRTINBNGE (X, BEALD/IS—ARIT4ITD[C/IC++HERTLTH L, [I4
VR 2AE1—0OFRFR] 2[FTAT I ITHRTO—F—]EEIRL TS,

8 ADU sample - adu_sample/r01an64556j0102-rx-azure-rtos.pdf - €2 studio
D7AVE) |EE) Y-RE) YIFIIUVIM FET-MN) BRFEQA) TOJITHP) Renesas Views EITR) D1VFIW) ALT(H)

HB- % in s e o = EERarr s

O 70917+-19270-5- X = O | |- *r01an6455€j0102-rx-azure-rtos.pdf X 8 |8 7951 X § =0

- [m} X

PINSAVERETETITATHT
:{ENSAS T19-EHYEEA,

Application Note

Azure RTOS sample projects ROIANONSE02
using e? studio or IAR EW 2212

5 adu_sample

Introduction

Samples ae Gesigned 15 runon X famy
Tis document uides how t rests and use these sanpl projecs.

Supported Sample Projects

- 1o Embedded SOK sample poject

- 10T Embedded SDK P sample project

ey
- 10T Embedded SDK with o Plug and Play sampie project
Sampi prejectwith 9T Fiug and Py g mipe comgonsris

(22 ram | @ 2vy-) X |0 J0s874- | @ Z-+-T59Y-| B Z3-+-¥Za7 x| ®E-8-=0
AV-b-IVIIL-FA
Mo0o0eee4: Ty LK :src\smc_gen\r_flash_rx\src\targets\rx72t\r_flash_rx72t.h

~
MO3000004: Ty JlEZTE :src\smc_gen\r_config\r_bsp_config.h
MOEEEERe2: TI-MEMMIKT :C: \workspace\ADU_sample\adu_sample\src\smc_gen
v
< > < >
C/CH+ VT Y~ (48%) E

212 ADU S 7L FASx o ERKEOE T

2.2.2 Bootloader¥>Z7)L7TAOT Y FOEHRER
ADU 4770z D RER D FIBEFEHIZ. Bootloader DS F IO UM EERLET,
HEARMAFIREIXZ ADU B FLT7as o R TY .

70Tz 4(E" bootloader "# A AL, RTOS AT xR E%:E R TIX"Secure bootloader sample project”
EEIRLTZELY,
ZFOMDEREILADU ST LTAS IR EH#TT,

a8 m] X
New Renesas CC-RX Executable Project —
RTOSTOYTY MR EEER
TIVT-VaAVEER:
@ o X O () This demonstration illustrates GUIX sample project with 16 bits RGB 565 and drawing A
. 2d engine driver
New Renesas CC-RX Executable Project —
New Renesas CC-RX Executable Project » USBX device CDC-ACM Class sample project
O (} This demonstration illustrates the setup and use of USBX device CDC-ACM Class to
F0Y17H4E): [bootloaded] communicate with the host as a serial device.
TIANH-07-Y3VOERD) 4 USBX Host Mass Storage Class sample project
C¥workspace¥ADU sample¥bootioader SRR O (} This demonstration illustrates the setup and use of USBX host mass storage class to
Create Directory for Project provide physical access to a data storage device.
L FIAIE
T o " ThreadX Low Power sample project
This demonstration illustrates how to use ThreadX with low power mode
[19-#7-#9HcT0Y1) MMM FRW..
ERE) «  Azure Device Update (ADU) sample project
O (} st e Alisieizs G ik Nt i Ere s
bootloader project.
® " Secure bootloader sample project
(} This sample is used together with ADU sample project to provide a secure boot .
P @ = s £ 5
®@ <F3® e p) g < E3(B) RAN) > #TE) el

2-13 Bootloader 7AL T IR EREDERE
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23 7R Y FOREE

ERL=70 N ADUZERTIDICHELERTEDERLFTLET,
BE. REOFIEIEZ ADU ST I)ILTOS IR, Bootloader oI 7O OO A IZEHL TLIEELY,
LI TFFIEIZEIZ Bootloader > F)IL7OScHhEHIELTHRBALET .

231 N9 G590 FRARL— 3> (BGO) E— KRIZDIVT
RA—H YR R—FIZEH SN TLIS RX72N, RX671,RX65N JIL—F (&, IS5V a AT DESRZ NEE/\vY
559K T4T% % BGO (Back Ground Operation) E—RF&EH L TLVET,

ARETHATHIHINTADIMNE I7— LIz T7 7T T—rED 21—l v1 TIE BGO %), v2 Tl BGO
EHILTEMELET . (F7— LT 7 YT T—b v.2 [F CK-RX65N DA 5tit)

BGOZAMITT HLETSVYLAARYADEZAAEBEN/oTOVF T E—RERY, ESETHETAVF T E
—REHYET,BGO E—FDEMICDOLVTIE RX 772 75vP aEPa—/L Firmware Integration
Technology(RO1AN2184), RX65N 4’ JL—7' . RX651 J' IL—T 759 arE!) A—H#—XI¥=a7 )L /N—F7zx
7 A3 71—Z#R(RO1UH0602)E S BL T &Y,

232 aAVEKR—2R2 FOEHIAH
MHTEYRTYT LT e2 studio DIBETIE—EarR—R UMM A AENTONVEWNEESAHYET,
CZTlE ADU OBV R—R DI 7— LT TP 7T T—rES 2a—IL(FIT) ZHIZEHBALES .

Jav ok THRTO—5—0 bootloader AT I~V —%FHLVT, "bootloader.scfg"&4 T ILo)wIL .
bootloader A< —k-a> 7445 L—4%EET,

AR—hk- AV T4 L—EDEET. [AVR—RUNFTEERT HE"Y IV 7AVR—R UM E"BEICEY E
ER

BEEE A RAADNBEGAVR—R NI —NRRENET . T7— LV T T7YITT—FED2—ILEY)—D
"r_fwup"[ZHHELFET,

VI RIT PR haSE

Jvi-FY bk T B3 =22

E}:‘ IOIVE-F /BT EA, BRI, Jvli-2 o920~k

=T TBL T,

v = Startup
v = JirlUyd
& rbsp
v (= Drivers
v & ATY
'..'r r_flash_mx
v (= aE
& r_ether_rx
‘.'r r_sci_rx
=X ALK
?r r_emt_rx
v = Middleware
v & 57
& r_sys_time_rx

v @ J13U9)

v = RTO

¥ = RTOS Kernel
& threadx

2-14 Y7k x7avR—R MR EEE
SETAVR=RVRDTAAVAT L =TTV SIHEE. €2 studio ITAVR—F VAT I A—FSh T
BOKEDT-H . ROFIETIAVR—RUMEFOoO—RLTIZEL,

F . JL—IE-TWB AV R—R UMD T AAVED VI T HIETRRINS[AVR—R U MES Y O—R]T
FRAVKR—RIE—FETEIUO—RTHILEELARETT,
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(1) AVR—RMV—LED[+]RFVERTLTIZEN, VIR 7 AV R—R U OEREEARTEINDD
T, AV R—Rb—EMB"FWUP Library"ZZRL ., [ TIR2VERTLTZEN, AvR—R UMY —D
FAAUDFIZERLFET R EHEV)—ITGD oAV R—R U DRIV —TEBMENET)

FWUP Library [ fER$ 58— yhR—FTHRET /3 —Pav B LYET U TORDBEY D/ —2ay
ZHRELTEELY,

& 21 I7—L VT TYVIT— EDSA—LDIN—D3Y

B—4r b R—F FWUP Library
(Firmware Update module)
CK-RX65N v2.01

Renesas Starter Kit+ for RX65N-2MB v1.06
RX65N Cloud Kit
RX72N Envision Kit

RX671 RSK
& Jos-wvroEm O X
YIMITP AR MOER 'CIJ'

ERAEEIVR-F /) —ENSEIRLTUEN

h7rdy &T ¥
#aE 2T v
205
RYE ST ° Short Name 547 R=T3v A
£ FS2012 Sensor Middleware r_fs2012_rx Firmware Integra... 1.03
£ FS3000 Sensor Middleware r fs3000 rx Firmware Integra... _1.00
I £ FWUP Library r_fwup Firmware Integra... 2.01 I
£ Generic system timer for RX MCUs using ... r_sys_time_rx Firmware Integra... 1.01
£ GPIO Driver r_gpio_rx Firmware Integra... 5.00
£ Graphic Library with Graphical User Interf.. r_emwin_rx Firmware Integra... 6.32.a....
£ Graphics LCD Controller Module. r_gledc_rx Firmware Integra... 1.50
H e AA e naza onnae . P ke 4 A

BHN-JIv0HFR
ERTAMEEDIVIN- Y MEF TR
B!

ZOYIRIITIVR-FY M, 8 BT (TMR) OHERFRELIT, ~

AEBA Y ROAVY MHABEREN . 2 ROLYAFEQIAIRTIYFESICEY, AIvFDIUT ., BIVAHE R,
FENTA-—TamICILAH WY ZHEENAT V. T L DA alEETd . W

BIFAEOFITRSA I FLIITP#9I/0-F9 3

@ <E3(8) JRAN) > BT Fput)l

2-15 Y 7b 9z 7arR—R U rOEIRE =

BFN—230 DAV R—RUMELERY IR DT T7AVR—R D —EIZRREINEBEWNMGEENHYFET . CDHE
FTDIFERIITQIDFIEICTAVR—RUbES o O—RLTLESLY,

A oO0—REIXFEREE T, AV R—R U bDEFEITIENTERLSICHYET,

I7—L 9T 7T T—hED 21— V2DEHEE. TDIDFIETAVR—RUIARTEINLZWNGESIEIQIDFIE
ZEEL TS,
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DRAR—r-aAV 74T L—ED FITES2a—ILOAHOVO—FEEIZTY v O—KT 3848
AVR—R UMY —ED[+H]REVEHTLTLESN, VIR 273V R—R U rOEIREENARRTINSD T, H
EFD[RFIRD FITRSA/NESRILIT7EF HUA—RTB)E0)vIL TLEEL,

RO TR FI T PRI O=-FT &

FITEDS2—ILDA Y O—RFEEMNRTESNSDDT, [RX Driver Package DH KRR B DFTyoEHN LTS
LY,

FITED2—ILOYRMSBEBERED 2—ILIZFIVIEANTE DUA—RIREVES)9ILTLESWN AoV
O—R#% . EDa—IL- T4 - NRRAITIEESN TR TAINA R ESN. VI 7AVR—R VMR EEET
AVR—RUEES TN TAC O BEH AL ENTESLLSITHYET,

8 O X
FATES1- Lo >0—- R \
-
F920-F9 BATEV2-VEERL I8N H
LELD F¥aAvbNo. UEY3ay &FH A | IATER
=1 S e H - -

D RX 773l R?P\ T2 ‘JI/ Firmware Integ... RO1AN1827J)... Rev3.40 2023-10-0 BRETATER
i RX J73zU 7291 €Ja-)b Firmware In.. RO1AN2184)).. Rev5.11  2023-10-0

(] RX 773U VD €Y1l Firmware Integr.. ROTAN3152)).. Revd.60 2023-09-2

D RX 773U CAN API Firmware Integratio.. ROTAN2472JU.. Rev.5.50 2023-09-2

[] RX77IU I59YaATY F-FEEETI1—.. R20AN0O507J).. Rev.220 2023-08-3

] RXJ73Y RX Driver Package Ver.1.41 RO1AN6907J)... Rev.141  2023-08-2

(] RXIPIU AEUTPTEABRSANA Y9I, ROIANAS48)... Rev.120  2023-08-1

[] RX 773U SDHI E£J2- ) Firmware Inte.. RO1AN3852J).. Rev.2.11 2023-07-2

[] RX Family Reality Al Data Shipper Cont.. ROTAN6965E).. Rev.1.00 2023-07-2 v

< >

HEUA g

| [CIRX Driver Package D#FET19 3 I
EVa-I- TR -8R
| ‘C:¥Users¥_¥.ec|ipse¥mm.renesas.plaﬂormidownload¥F\TModules ‘I B,
A9v0-F Eadad

217 FIT 21— ILOA I O—KREH
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(@Renesas WEB A+ o4 HoO—RLTEERTHI5E

FITEDS2—ILOF o O0—FE@EICEFEINTOLRORHEDS 2—ILIE LRYRAD WEB Y (oS or0—
FLTEETHENTEET,

UTOFIEET7— Loz T7 7 YT T—rED2—IL V2.01 DFIZERLET,
ALEH A Web YA b&YIT7—LVITF 7T T—rED2a—ILOHY T )La—FEFHoO0—RLET,

b)#rorO—KL1= zip 774 ILEERIL T, "FITModules" 74 ILERDLUTD 3 2D T7(I)LE, DD FIT ED 21—
ILOFHO—REE FEHICRTINTOB " ED2— )L TAIE - R TREINTNBZITHILSEATE—LET,
e? studio ZHILEITHE. A O—KL=FITEDa—ILAMERARIREE Y ET .

= | C:¥Users-¥Download5¥r0‘|an585@(x0200—rx—ﬁwupdate¥FlTMDdules - O X
i - EE =% ®
« v A4 « 0., » FITM... v B FITModulesDi£sE
B P
m 727y T N EE
§ FFIAVE r_fwup_v2.00.xml
e EOFw | r_fwup_v2.00.zip
B 5 r_fwup_v2.00_extend. mdf
b za-gun
2 (C) Windows v £ >
3 ENES 5

218 £ O—KL= FIT®ESa—IL D774V
(2) AVR—RUDEARAANTET LIS, AVR—RUrDOI—FERKOZITOET,
YRz 7AVR—R PR EEEOA LD[OA—FERRFIVERT LTS,
EEINza—RIETOD IR TH LT T D"src\sme_gen" 74 LA (2SN E T,

= 8

.+ bootloader.scfg <

z &
S RO |- 0

® 2-19 a—F4£RER4>

Fo. TOMBARAFENTOENWT AV T L—ITHE>TWNSAVR— bR UM HAIGE L. RO FIETHA
AHZEITOTLESLY,

()RR —b-aV T4 L— DR EFEBLRIEREICHTI—FERFITOTESLY,
LUEDFIEIL adu_sample IZR L THEREL TS,
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233 EIFEFOI— FEROEKE
AYLTNTODIRTIE, I—FOEREIToIEITEML TV S EREN KON IIGENHYET,
SO, TASIREELRFEREI V) -V TR TRTOY—RI7AIDBERSNDELEET 510,
KD (1) ~ (3) DWEEEKL TS0,
(1) e?studio ®FAY YR THYRTO—5—T, bootloader ZH 5 yIL. AV THFRIAZ2—H5[TA/NT 4]
ZREIRLTZALY,
AF|E(F adu_sample [ L THERBL TS,

Team >
Compare With >
Replace With >

& System Explorer
M Command Prompt
e >

I FORF4R) Alt+Enter I

B 2-20 7OV ODAVTHF R AZ 21—

(2) T7FaNRTAI1FA47RT DA=2—0N[E LT —]%FEIRL . [SC Code Generation Builder]Z:&iR#% . [fRE]EY
LTSV ELLF —DERBEENRTINET,

® o
" J1I-9 A H ij ¥ g
I V-2 . pe st " 5
i XOTOII I OIS E M T B(P):
C/C++ ELF
C/C++ —E I 1218 SC Code Generation Builder I FIR(N)...
Git ¥ e LOT EJA = T
Renesas QF ] [ A v — MR L5 wbudints
e sebdanagement Ti @ wbMISRA-C In-editor Checker
APV =20 et
70V10 88
EIT/TIWTRE
TFA(D)
£ >
2-21 7Sz b TRNTAH4T7AY
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(3) ENLA—DEREE TT RTODFIVIRVIZADFTvIESNLT, [OKIEVvILTEZEW, 2D, 70
INTAEAT7RT DERLTHALSEY)vILTLIZSY,

AREBREEEETHET, PHEHI—FEREILETHIENTEES )

® ULy-nes

ZOENT-ERIT:

LITou-> 10
mE Y
] emELEbE)
CIr2y-> o)

|

Froell

(A

X 2-22 LA —DEREm
(%) ERICO—FERETOVEWEAF. RAT— -3 745 L—20Oa—RERREUE )y ILTEBL TS
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24 BIEFERMDIERK

BTN TA Iz HMIRET HRIEREERLET,
BIFEMO AL, OpenSSL AL TS,

241 OpenSSLDA VR b—IL

Win32/Win64 OpenSSL NZ O O—FHARZF7I2ALT, EHT S OS [CE&HHE T OpenSSL DAV AM—F
—%#5 9 A—RLTAVRM—)ILLTLIZELY,
AV AR—/ILi% . Windows D AT LDIRELEEHD Path IZ OpenSSL DAV AR—ILIAILEZEBML TS
Ly,

64bit R D15 & : C:\Program Files\OpenSSL-Win64\bin

AT LDORBEEHIEL Windows10 DI5E . U T DREETHRZENTEET,

[BE]=[2 RT L= [H#EEHIS [ R T AORMBE]=[RT LOT O/ TS [FHEBE]S T = BHERK] =
[V AT LOBHER]

OpenSSL MY FEEITT HIHE (X, Windows RA—kA=a—hm 5, T'Win64 OpenSSL Command Prompt |
TV ERTLTIZELY,

()7 TV — a4 (% 64bit lRDBEDHITY,

2.4.2 OpenSSL TO ECC AR 7 4R

I7—Loz7ERORRIC. ECC DO ARBOMEREMRALEY . Chold OpenSSL ZFERALTEMT HE
ANTEET . FEEANBITEECBEFOIDICEEFMA T, AV FTAVIFTUTEXFOIATUREERTLT
=AM

ARURICEREDANERLEESTDEALAHAHD T, EXFOHIEA DL TS,

%8 .ECC AN ARMBEMEREERTHIZFTHNIE. RTYT B, E, FEIFTHATT,

A. CAGERAZ DER
openssl ecparam -genkey -name secp256r1 -out ca.key
using curve name prime256v1 instead of secp256r1

openssl req -x509 -sha256 -new -nodes -key ca.key -days 3650 -out ca.crt

You are about to be asked to enter information that will be incorporated into your certificate request.
What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank

For some fields there will be a default value,

If you enter ", the field will be left blank.

Country Name (2 letter code) [AU]:JP

State or Province Name (full name) [Some-State]: Tokyo

Locality Name (eg, city) []:Kodaira

Organization Name (eg, company) [Internet Widgits Pty Ltd]:Renesas Electronics
Organizational Unit Name (eg, section) []:Software Development Division
Common Name (e.g. server FQDN or YOUR name) []:Renesas Tarou

Email Address []:Tarou.Renesas@sample.com

B. tEFABI#RES 5 (/X5 A—4(F secp256r1)DPBRT EE K
openssl ecparam -genkey -name secp256r1 -out secp256r1.keypair
using curve name prime256v1 instead of secp256r1
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C. AT DIEAEZER
openssl req -new -sha256 -key secp256r1.keypair > secp256r1.csr
You are about to be asked to enter information that will be incorporated
into your certificate request.
What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank
For some fields there will be a default value,
If you enter ., the field will be left blank.
Country Name (2 letter code) [AU]:JP
State or Province Name (full name) [Some-State]: Tokyo
Locality Name (eg, city) []:Kodaira
Organization Name (eg, company) [Internet Widgits Pty Ltd]:Renesas Electronics
Organizational Unit Name (eg, section) []:Software Development Division
Common Name (e.g. server FQDN or YOUR name) []:Renesas Tarou
Email Address []:Tarou.Renesas@sample.com
Please enter the following 'extra' attributes
to be sent with your certificate request
A challenge password []:
An optional company name []:

D. CARIFAEZ AL TRART7 DRSS EER
openssl x509 -req -sha256 -days 3650 -in secp256r1.csr -CA ca.crt -CAkey ca.key -CAcreateserial -out secp256r1.crt
Certificate request self-signature ok
subject=/C=JP/ST=Tokyo/L=Kodaira/O=Renesas Electronics/OU=Software Development
Division/CN= Renesas Tarou/emailAddress= Tarou.Renesas@sample.com

E. HEMBRERIE B (/ST A—4(Z secp256r1) DI % H
openssl ec -in secp256r1.keypair -outform PEM -out secp256r1.privatekey
read EC key
writing EC key

F. ¥EABIRIS S (/35 A—4(F secp256r1)D A BfEZEHH
openssl ec -in secp256r1.keypair -outform PEM -pubout -out secp256r1.publickey
read EC key
writing EC key
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243 QHEBOAS

bootloader 7O x4 kM\src\key\code_signer_public_key.h ZBiZ ., OpenSSL IZTA LT
secp256r1.publickey 7 ¥ AT T2 THILVT. secp256r1.publickey DAE%E
CODE_SIGNENR_PUBLIC_KEY_PEM [ZaE—LTLEEL,

ZTE""TEA ITORREIZIE\ HABETT,

Fr . 77—LIITTYIT—RED2—IL V2 EFERALTWSIHE L. BHOBIERD A HEE%E adu_sample
Oz kM\src\key\code_signer_public_key.h [ZxtLTHIToTLIEELY,

code_signer_public_key.h <

28 = #ifndef CODE_SIGNER_PUBLIC_KEY H_
29 #define CODE_SIGNER_PUBLIC_KEY H_
35 * PEM-encoded code signer public key.
34 * Must include the PEM header and footer:
35 o BEGIN CERTIFICATE-----
36 * ™. ..base6d data...™\
37 R END CERTIFICATE----- "
3
) =(#define CODE_SIGNER PUBLIC KEY PEM \
: "
3 i
2-23 ARBOERERTE
2.5 bootloader 7O Y FOEII K

bootloader 7O Y +%&E JLKEL . bootloader.mot 77 A JILEAE L TLIEELY,

MOT 74 ILIEUL T 74 LR [CERENFET,

\bootloader\HardwareDebug/
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

26 HERFEHRO<Y OKRE
adu_sample 7Rz M\src\sample_config.h #FiE HOST_NAME, DEVICE_ID,
DEVICE_SYMMETRIC_KEY MD{EZERTEL TS,

BERTEEIL, "3.110T Hub &ET /AL RAM&EEX"IZT Azure R—AJLTERTELT= loT Hub ET /NS ADINTA—R &%
YETOTHEVDEREEFZZHFLTIEELY,

thl sample_configh X
e picked from device connection string which is of format : HostName=<hostil>;De\
et to <hostl:,

64 >y
65 DEY C_KEY n be set to <keyl>.

#endif /* HOST_NAME */

ﬁ'" —#i £ DEVICE IO
71 l#def:ine DEVICE ID " ADU Sﬂele test"l
72 endit /= DEVICE_ID =/

74 +#else /* |ENABLE_DPS_SAMPLE */

91 * Optional SYMMETRIC KEY. */

92 = IRIC _KEY

3 Chdefine pevice svmeTaic ey )

94 #tendif /* DEVICE_SYMMETRIC_KEY *

2-24 Azure EfIEFRERE

RX65N Cloud Kit # &L DB E 1 Wi-Fi DERZEFTOIDENHYET,

adu_sample 7O< /7 kM\src\hardware_setup.h B, WIFI_SSID & WIFI_PASSWORD D fE% % EL TLF:
0y,

REMEITEHE LD WIi-Fi 72ERRAULD SSID E/8RT—FESBLTEEEL TS,

uh| hardware_setup.h
1
2 #ifndef HARDWARE_SETUP_H
3 #define HARDWARE_SETUP_H
/* Wi-Fi is used to connect Azure cloud.*
#define ENABLE_WIFI

8 ifndef WIFI SSID
) #define WIFI _SSID g

1@ #endif /* WIFI_SsSID *

11

12 i

13 #idefine WIFI PASSWORD e "
14 #endif /* WIFI_SsID *

15

16 void platform_setup(void);

17

18 #endif // HARDWARE_SETUP_H

19

2-25 Wi-Fi DEHIEHRERT

27 VEAD7—LYO9TTDOIN— 3 UFER

MEAT7— LI TRDN—2300".0.0"E%> TSI LEHERLET .
adu_sample A<z M\src\sample_azure_iot_embedded_sdk_adu.c #BiE.
SAMPLE_DEVICE_INSTALLED_CRITERIA 7”"1.0.0°¢%>TWVA ZEFFERL TEELY,

#ifndef SAMPLE_DEVICE_INSTALLED_CRITERIA
#define SAMPLE_DEVICE_INSTALLED_CRITERIA "1.08.8"
#endif /* SAMPLE_DEVICE_INSTALLED_CRITERIA */

2-26 77— LT T D/IN—P3>

2.8 adu sample DEJL K (A7 7—LDzT7H)

adu_sample 7OV EE LKL, adu_sample.mot 774 JLE £ KL TEELY,
MOT 74 ILIEA T 74 LR [CEBEINET,
\adu_sample\HardwareDebug\
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

29 UEAO7—L T TDER
A=y R—RIZA o O0—R T 50807 — LIz 7EERLET,
T7—L T T7ITT—b V1 EV2 TIET7— LT DERFIEE. FRT S MOT 77/ L E#RY—ILHAERY
FT.BFEVDITF—LIITT7YITT—RED1—ILDN—2a0 (it 5FIEESBLTESLY,
291 J7—L9xzTT7YvIT—hrEDa—ILVI EZFERTHEE
MOT 774 LY —)LEERAL T, bootloader & adu_sample DFNEFh D MOT 7/ ILEZEFBL. ¥1HAT7

— LT T AA—DFEERBLET,
MOT 774 JLE#Y—)LIZIX Renesas Secure Flash Programmer ZERALET,

Renesas Secure Flash Programmer (RX MCUs mot file converter 2.0.2) #{EEN 74 F (ZFHoO—KL T,
T71IVERBRLTEELY,

Release RX MCUs mot file converter 2.0.2 (=)

MasahikoNagata released this May 23 1 commit to master since this release  © 2.02 o offdfs1

added: rx148, rx66@

Signed-off-by: Masahikolagata <masahiko.nagata.cj@renesas.com>

v Assets 2

[)Source code (zip)

[)Source code (tar.g2)

2-27 Renesas Secure Flash Programmer # > 0—FKEE

Ao A—RM5E T L=5. \mot-file-converter-2.0.2 \Renesas Secure Flash Programmer\bin\Debug\Renesas
Secure Flash Programmer.exe &4 7 )L1) vy CEEIL TIZELY,

Renesas Secure Flash Programmer Z#EE1 9 5L U T DL IGEEANRREINET .

85 Renesas Secure Flash Programmer — b

Settings
Select MGU [(select MGL) ]
Select Firmware Verification Type |(se|ect Firmware Werification Tvpe) v|

AES MAG Key (16 byte hex / 32 characters)

Private Key Path (PEM Format) Browse..

Select Output Format |(se|ect Output Format) -

Eoot Loader

File Path (Motorola Format) Erowse...

Bank0 User Program
Firmware Sequence Mumber |(1 - 4294957295)

File Path (Matarala Format) | Erowsze...

Bank 1 User Program { Option )
Firmware Sequence Mumber (1 - 4294967295)

File Path (Matarala Format) Browse...

Gienerate...

2-28 Renesas Secure Flash Programmer QO EH
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https://github.com/renesas/mot-file-converter/releases/tag/2.0.2

RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

EE® Initial Firm 2771y L TUTEBEZFEFORYICREL TZEL,

e Select MCU: RX65N Flash(Code=2MB, Data=32KB)/Secure Bootloader=64KB

o Select Firmware Verification Type: sig-sha256-ecdsa
o Private Key Path (PEM format): secp256r1.privatekey generated by OpenSSL in step E

e Select Output Format: Bank 0 User Program + Boot Loader (Motorola S Format)

e Boot Loader File Path (Motorola Format):
\bootloader\HardwareDebug\bootloader.mot

e Firmware Sequence Number: 1

e Bank 0 User Program File Path (Motorola format):
\adu_sample\HardwareDebug\adu_sample.mot

g5 Renesas Secure Flash Programmer

Tnitial Firm  Update Firm
Settings
Select MG

Select Firmware Werification Tyvpe

Private Key Path (PEM Format)

Select Output Format

Boot Loader
File Path {Motarala Format)

Biank0 User Program
Firmware Sequence Mumber
File Path (Motarala Format)
Bark 1 Uzer Program { Option )
Firmware Sequence Mumber

File Path {Motorola Format)

AES MAC Key (16 byte hex / 32 characters)

| RGEM FlashiCode=2ME, Data=32KB)/Secure Bootloader=64KE

|s ig-sha2bf-ecdsa

|C:¥w0rkspace¥HDU_K E'r¥zecp2bir 1 privatekey

|Elankl] User Program + Boot Loader (Motorola S Format)

|O:¥workspace¥hootloader¥ Hardware Debug¥boot_loader mot

[1

|C:¥w0rkspace¥adu_sa mple¥Hardware Debug¥adu_sample mot

{1 - 4294967295)

Browse..

Erowse..

Erowse..

Erowse..

Gienerate...

[: generate succeeded.

2-29 NI 7— L7 EREE

RIZ[Generate.. ] R %)L TUTDEE T FEDHEAEDTAIFTEHREL. BHIT7MILEEAALT
{IZ&W, HAT77AM IV & Tuserprog.motlEA ALET,
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

REFIRIVED)VITHERELIZIHIVA CHEAT7— LD 7D MOT 74 LA AShET,

B FDXKRRIZ"generate succeeded."ERRSNT=5FTE T EHRYET,

6

E

5 Save an (Encrypted(option)) User Program File

v <« (C) Windows » workspace » ADU sample » ADU_Firm »

== v FLLWIANS-

I pC 2

B D ATIII-
¥ F9v0-F
W FAIT
B rraivb
= FI9Fv

B £

D 23—y

=5 (C) Windows

H

v | D D ADU_FirmMDigs

I

i
i
kit

T & (ﬂ)|| userprog.mot I

T4 )L.OEE(T): |Motrola S format (*.mot)

~ TEllF-DFETR

Fooul

Renesas Secure Flash Programmer T4 St 5 userprog.mot DEKE U TITRLET,

2-30 Y I77— LT MOT Z7M4ILOH A

REET—4 (Verification data) EWIEi 77— Lz 7ET—hO—E%FEDHT- MOT I7AILERYET,
Verification data £, 77—LD T 7 DT RFLREHO., RIEITO-HDEHRHIEMHINTLET,

Verification data

Initial firmware

Boot Loader

adu_sample.mot

I~ bootloader.mot

— userprog.mot

& 2-31 userprog.mot (v1) 77 A JLDERL
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

292 IJ7—LIITFT7YvIT—rEDaA-IV2EFERT HIHEE

MOT 74 JLE#Y—)LEERAL T, bootloader & adu_sample DZFNZEh D MOT 7/ IILEERBL. ¥IHAT7
— LT A A—TEERLET,

MOT 74 JLZE#2Y—)LIZ[F Renesas Image Generator #ERALET,

1. Python DA RAk—)L

Renesas Image Generator Z{# A3 571=% (2% Python DEITIRENUHETT, Python DF D O—KH A
Tt AL, Python DA D A—READ XM= LEEREL TZEL, KETIE Python 3.12.0 TEMEHERZEITOT
WFET,
AV AR—IL1% . Windows D AT LDIREZEED Path [CLLTF D Python DAV A—IL 74+ )ILA EEBMLTLE
A

v3.12.0 M5 E D : C:\Users\xxxx\AppData\Local\Programs\Python\Python312

Hxxxx [ZTERAD Windows D1—H—£ , AV AR ILIRRICE > TAIV RN ILEITBRL DB AR HYET,

AT LDIREE L Windows10 DIHE . LT DIRETHRKIENTEET,

[BE]2[L AT LIS [FHMIERIS [V AT LOHMB TR [V AT LOTONTA|2 [FHHBREIT 2 [BELEH]=
[ RTFLOBEEH]

Python 4> X+—)LH5E T L1=5 Python BS54 75" (pycryptodome) A A—ILLET
OARURSAVTUTDIARVREANTHE BEIESATSVAETHoO—RE&E AV AM—ILENFET,

> python -m pip install pycryptodome

AV AR—ILINSE T 9B &"Successfully installed pycryptodome-x.xx.x"&ERRENET
2. MEAT7T—LIITAA—TDER
UTFIETHEI7— LI T DA A= T7 A IVEERLET,

DyrFFadz MBS TLV %" "RenesasimageGenerator" 74 LA ZREE T, COTAILF T HUTIL
TR IIRD tools TH LT IS TLVET,
AT+ AFIZIEL ADU AD Renesas Image Generator ® 3 DD 77 A ILHEIMEINTINET,

tools

| -—RenesasImageGenerator
| -— image-gen.py
| -— RX65N DualBank Initial PRM.csv
| -- RX65N DualBank Update PRM.csv

LUTFIZTAIVERNDI7AILDHBEREELET,

T71IL%A AE

image-gen.py Renesas Image Generator 7 7)4— 3> (Python 2—K)

RX65N_DualBank_lInitial_PRM.csv T 7—LIEBRRANGA—ET7M1IL

RX65N_DualBank_Update_PRM.csv | B 77— LDz 7IERBE/NSA—2T71(I)L
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

QU TD3D2MT74I)L% RenesaslmageGenerator 74 LA ~aE—LFET,

g secp256r1.privatekey | "2.4.2 OpenSSL T®M ECC AR 7 AR "THER
J—tO—4 bootloader.mot "2.5 bootloader 7Oz HFDE LR TR
T 7— LT adu_sample.mot "2.8 adu_sample OE JLR"THERL

JE—9 %774 LI RenesasimageGenerator 74 LA IZUTDLSIZERELET  FFEMNIE—TF HT7MIILT
E

RenesasImageGenerator

| -— image-gen.py

| -— RX65N DualBank Initial PRM.csv
| -— RX65N DualBank Update PRM.csv
| -— secp256rl.privatekey

| -— bootloader.mot

| -— adu_sample.mot

@avURSAU%# 2B RenesasimageGenerator 74 LA [CIEEILE T,
@ARURFAV T UTOIATUREERTTEE D77 — LI T A A—UNMERENETS,

> python image-gen.py -iup adu_sample.mot -ip RX65N DualBank Initial PRM.csv -o
userprog -ibp bootloader.mot -vt ecdsa

ERIZIFLIE KBRS MY ET,
E (" Successfully generated the userprog.mot file. "&RRENTF=HFTE T EHRYET,
RenesasimageGenerator 74 LA IZHHI 77— L7 A A—" userprog.mot "AHE A E T,

Renesas Image Generator TSNS userprog.mot DIEMEL FIZRLET,

Boot Loader
(Buffer area) bootloader.mot

Heaft_jer -
Certificate
( ) Verification Data
Header
{Address)
- — userprog.mot
Initial firmware adu_sample.mot

Boot Loader
(Execute area) bootloader.mot

E 2-32 userprog.mot (v2) 77 4 JLOERL

AT 7— L)z 7 A A—"userprog.mot’ (& AVE LRI 77— LDz 7ET—hA—4 5 FE LD MOT 71 )L
EBYFET,

AYE (BRBIER) CIET7— L7 DBRIIETIOHDIFRD . AvF (FRLRER) IZIET7—LIITOTR
L REROESNTNET,

F7=. Renesas Image Generator [£/\v 77T 7 DT —rO—FLREBFICERLET,
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

210 759y aEZTRAAY—ILDA VA =L
759 aEBZFAHY—ILDE Y O—FHARZF7Ht AL, "Renesas Flash Programmer V3.11.02 Windows"%
Ao —RLTAVRR—LLTLIEELY,

211 IO 7—LD I T7TDEZTAH
A) HI77—LIIT7®D FLASHEZAH (V=FE—F—>Ta7ILE—F)

B—F YR R—RIZHEAT7— L7 EEZIAHFTT,
AFIETIL. HARETIZY) =7 E—FIZHESTWWA RXB5N 2T A7 ILE—FRIZER L I7— LI 7 DEZIAH
TLET,

%9, \adu_sample\tools\Flash_Projec\CKRX65N_ADU_Write 74 /L4 |Z# % flash_project.rpj Z#2&L Tt
S, RICERLI=#EI 77— Loz 7 Tuserprog.mot % RX65N IZEZAL 0. [BREIZTD[TRITSLT7A
JU]IZTuserprog.mot 148 E L T[RA—RAVEZF T LTS,

EE T ICBESARNLEL, "ERTSNEEAAIFTET TY .

¢ Renesas Flash Programmer V3.11.01 - X
Ir{E  F-F9FIAD  ALTFH)
BE RRRE O JOvNERE CBEERE 2--S1-R

FOVOrER

WIEOFOTIHE flash projectrpj

wAH03F0—-3 R Group ToFAPAEr UHL "
FOHSLIPA N
| |C:¥workspace¥ﬂDU_sampIe¥P.DU_Firm¥userpr0g.mot Il 02 (B) I

CRC-32: 4AB4SAGE

PR

5> BEAD > AT

e,
AR—MS) EERT
[Gonfig fireal 1xFETFE0O0 - 0xFEFFED2F  H4 7 - 45 A

[Canfig Areal 0xFETFED40 - 0xFETFEDTF 47 64

A r A ERITLET.
[Config Area] IxFE?FE000 - 0xFEFFED2F  #h 7 : 42
[Corfig Area] (xFETFEDA0 - 0xFETFSDTIF 47 e

WIS AIER LS .
ERERBRIILELE.

W

AT —BACAE - DAITFIC)

2-33 MYPT7—LIIFETNAANEERH

MPT7— LT T7ERTTAHIET. IA(AVFNZTE—F@BEDE—FR)NST1TIE—F @—FI75vyiar
EVE2HEEBICHBEILTERATSE—F) IZBBLET,

REIURE. BE. W77 —LD1T7% FLASH £F1A# T 515 E1L. B)D FLASH HEZETLTHLY=7E—
FIZEE%IZ, A)D FLASH 2FRAHERITLTLIESLY,
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https://www.renesas.com/jp/ja/software-tool/renesas-flash-programmer-programming-gui#download

RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

B) FLASHEZE (Ta7ILE—F->U=TE—K)

FyTHEEEFTTHIETROMIFREZEMEAEL. Ta7ILE—FRIZAHZE-TULVS RX65N £ 7 E—KRIZEBRLE

EE

tools/Flash_Project (284 CKRX65N_ ADU_Erase 7+ /L4 (285 erase_project.rpj ZR2EIL . [IR1E]1ZT DI R

B—K IRAVER TS BRIETFYTEELTIEEL,

s Renesas Flash Programmer Y3.13.00
Frd{E  F-TubFIAAD  ALTH)
TR D eresE JOebEAE BESYE 2--00-F

03 oh HrEE
WIEDFOT Ok eraserpj
4003 F0-=  RX Group

F043LI7A

TLFAFAEr Uk w

e
HoFe

74 IWDIEMEEERA)..

A5—HS)

Renezas Flash Programmer W3.13.00 [2 Oct 2023]

¥CKRHEEN_ADI_Eraze¥eraserp))

FO¥IhbED—FLET, (G¥workspace¥adu_reference¥adu_ckrxf8n_cor¥adu_ckrxfiin_corc¥tools¥F lashProjects

AT —BACAE SO TG

& 2-34 FLASH D EEEL)—FE—FADER

Renesas Flash Programmer &, ) =7 E—RF&T a7 IILE—FRZEHID MCU ELTRELET . ADFIEXT /A
ABY =T E—FTHAZEEBBLTHS FLASH ADEEABERTLET . &=, B)DFIBIET /SARHT 27

ILE—RTHAHIEZRHLTHS FLASH DEEEETLET,

ZD=H AHZWNEB)EENTNEHTELTEITT HE. THAMREBRAFA—EELZYTTS—(E3000107): T/34

ADERBERE—BLERA INFEELET,
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RX 7 7 2 1) Microsoft Azure Y—E X ZFHF L 1= OTA DEIR A%

212 MEAD 7 —LV = 7 DET

AT 7— LIz T DEEAANTET#%.RX65N ETTOTSLMNEMELET .
EEROFEFIEIL3.8.1 F—F Y R—FDEITIOEHEFSHL TS,
EXAANISDTOTSLEEIDS—VRIEUTOBYELYET,

MAEAT7—LITDEZRAHER, TOTSLAEBELES,

(2)709 S LETEIET—rO—5HFEEIL T Verification data TYFIZEEZAFENTWSABREFEALTES
fbxnt=n\vi 2 EZEELET,

B)Y77—LIITEERDNY A EEHELT. ESLI/\Y A BEE—BTEINEELET,

—HL=15E8. 77— Lz T7EREHLET,

I7—L 9T T7ITT—rED 21— VI EZZHRADIGEIE. 77—LDT7HREE%IZ/\y I 7T 7~ bootloader
MNarE—shzxEd,

(1 (2) (&)

Credential Credential Credential
Information Information Information

Buffer area

Boot Loader Copy

Verification data Verification data Verification data

Initial firmware l Initial firmware

Execute area

2-35 J—rO—45 OEIE (V1)

b Initial firmware
Boot Loader I Boot Loader m Boot Loader
= —_
(1)

() 3)

Credential Credential Credential
Information Information Information
Buffer area
Boot Loader | Boot Loader Boot Loader
Verification data Verification data Verification data
Execute area Initial firmware Initial firmware b Initial firmware
Boot Loader I Boot Loader m Boot Loader
| |

& 2-36 7—rFO—4% OEE (v2)
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RX277=

1) Microsoft Azure Y¥—E X ZFIFH L1- OTA DEIR A%

213 B I 7—LzF7OA—KREER

adu_sample 7O Y kM\src\sample_azure_iot_embedded_sdk_adu.c #Gi=.
SAMPLE_DEVICE_INSTALLED_CRITERIA #"1.1.0°IZE#HL T &S,
(3%)Azure 10T Hub [T ELI=N\—230 D I7— LIz T NI TICHEETDIHEE. BHHN\—D3VFHRELT

FEELy,

ZTD%. BELGTYIT—MLEEBML TS,

#itndet SAMPLE_DEVICE_INSTALLED_CRITERIA
#define SAMPLE_DEVICE_INSTALLED_CRITERIA
#endif /* SAMPLE_DEVICE_INSTALLED_CRITERIA */

#if (NX_ATURE_TOT ADU AGENT PROXY UPDATE_COUNT >= 1)
/* Device properties. */

#ifndef SAMPLE_LEAF_DEVICE_MANUFACTURER

#define SAMPLE_LEAF_DEVICE_MANUFACTURER

#endif /* SAMPLE_LEAF_DEVICE_MANUFACTURER*/

#ifndef SAMPLE_LEAF_DEVICE_MODEL
#define SAMPLE_LEAF_DEVICE_MODEL
#endif /* SAMPLE_LEAF DEVICE_MODEL */

#ifndef SAMPLE_LEAF_DEVICE_INSTALLED CRITERIA

#define SAMPLE_LEAF_DEVICE_INSTALLED CRITERIA
#endif /* SAMPLE_LEAF_DEVICE_INSTALLED_CRITERIA */
#endif /* NX AZURE IOT ADU AGENT PROXY UPDATE COUNT */

"Contoso™

"LoTDevice-Leaf™

X 2-37 ERI7—LITTDERE

2.14 adu_sample DEJLF (BE#HI77—Lo 7 HH)

adu_sample 7OV EE LKL, adu_sample.mot 774 JLE £ KL TSN,
MOT 7 ILIFLL TR IA LB IZERENET,
\adu_sample\HardwareDebug\
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

215 BEH I 7—L9 7 DERK
B I7— LT T7% RSUBK®IZEBRLES,

T7— L7 DERIZT7— LI T 7YTT—FEDa—)L vl EV2 TIIERT B FIENELYET,
BEVDDN—2avIx T 5FIEFSBL TS,

Fr=. 97— LIITTYIT—rED2— I VI #FERALTHERLI-7— =45 TV2 DEBEFHI7— LI 7% EH
THEELFIENELZYET DT, XIETS5FIBESHLTTIL,

(%) — MG T7—LIIT DT —E2IT+—TIrTHS MOT T7AIIZIET A RIZEEADHDET—42LL
NOT—2BIRIE N LEEORIEAT N ZR BT IRENHYEE A, T~ MOT I7MILIETFRNT—
ATHDO. TN T—RELERTT—E2EN 2 FICHEZSERICHYET .

hoZREET 510, ET—2LUSOT—4 (Verification data) 2R ELIZ LR Y RBEDN(FUAERTHS
RSU(Renesas Secure Update) A XZEL T ADU IZfEALET,

2151 D7—L9xzT7T7yvIT—rEDa—I VI 2ERATHIHE

J7—1A917 adu_sample.mot [ZHREFEHRE ML TEH I7—LIz 7D RSU I7MILEERLET,
BHI7— L7 DYERIX Renesas Secure Flash Programmer Z#HALEY .

mot-file-converter-2.0.2 \Renesas Secure Flash Programmer\bin\Debug\Renesas Secure Flash
Programmer.exe &% 7 JLY')vY TH2EIL . [Update Firm] 2%y L TUTHEBZEFDEYIZHREL T
Sy,

e Select MCU: RX65N Flash(Code=2MB, Data=32KB)/Secure Bootloader=64KB
e Select Firmware Verification Type: sig-sha256-ecdsa
o Private Key Path (PEM format): secp256r1.privatekey generated by OpenSSL in step E
o Firmware Sequence Number: 1
o File Path (Motorola format):
\adu_sample\HardwareDebug\adu_sample.mot

ol Renesas Secure Flash Programmer — %

Tnitial Firm  Update Firm

Settings
Select MGU |R}{65N Flazh{Code=2ME, Data=32KB)/Secure Boatloader=64KE v|
Select Firmware Werification Type |sig-sha25ﬁ-ecdsa v|

AES MAC Key (16 byte hex / 32 characters)

Private Key Path (PEM Format) |C:¥w0rkspace¥ﬁDU_KEWSBCDQEBr 1 privatekey | Browse...

Bank0 User Program

Firmware Sequence Mumber |l

File Path (Motrala Format) |C:¥w0rkspace¥adu_sample¥HardwareDebug¥adu_sample.mot Browse..

Gienerate...

0: generate succeeded.

2-38 EFi77— L7 {EREMR
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RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

=&IZ[Generate... | RZVEI)YILTUTOEE T, FEOHNEDIHILIFTEHREL. HAT7MILBEATL

TLEEEW, HAT7A L% (KT firmware _1.1.0.rsul™EARLET,
REIRIVERTIHEEELILZIANFICEFHFI7— LI 7D RSU I7M LA AShET,

B FDXKRRIZ"generate succeeded."E R RENT=HTET EHRYET,
) T7AILED"1 A0 EFRELIZEHI7—LIIT7D/N—2av[TEHE TS,

a5 Save an (Encryptedioption)) User Program File

<« v A <« adu_sample * tools * AzureDevicelpdateScripts

ZE - FLWIANLS -

A Ew

@ rC

§ 30 AT
¥ Fovo-F
B Ak T
EREETYS

= 97y

B 7

D za-3wy

=2 () Windows

AduCmdlets

v £

j?’(]bé‘.[ﬂ)l |"irmware_1.1.0.rsu I o

J74 -DEHE(T): | Renesas Secure Update (*.rsu)
| 50 I ol

~ FANY-OFET

2-39 EHT7— L7 RSUT7AILDOH AN

B F DX RIZ"generate succeeded."ERRESNT=H5E T EHYET,
Renesas Secure Flash Programmer TERKESNAEFH I7—LVTT RSU T7MILDERE L TIZRLET,

Verification data

Updated | adu_sampie.mot firmware_x.x.x.rsu

firmware

2-40 EHTI7—LIxT RSU 77;)b0)*§ﬁﬁ(v1)

BHI7— Loz T A A= firmware_1.1.0.rsu”l& . #&REET—%4 (Verification data) EE#H 77— L7 (MOT 7
FAIL)EFEEHOTNAFIT7AILELFZEDTY,
RSU 77/ ILDEMIE. 7TV r—ar/—R LAY RA MCU [2E1H2 77— LIz 7 T7YTT—rDREAEH"D

718" O0—RT—274—T YN ESBL TS,
F1-. AIEIZ(Z Verification data(0x00000000~0x000002FF) M e¥#A+tHBAL TLVET .

B I7— LI THIMER TE-S, "3.Microsoft Azure R—Z )L TDRE"DEFSHEL. loT Hub NEHI7— L
DT DEFETVN., I77—LITTDEHFERITLTESLY,
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RX 7 7 £ 1) Microsoft Azure H—E X ZFIFH LT- OTA DEIRA %
2152 D7—L9xF7TF7 Vv IT—bEDaA—IL V2 EFERT H56%
77—AxT adu_sample.mot [TAYREREMMLTEFHFI7—Lz 7D RSU Z7MIILEERRLET,

BHI7— L7 DYERKIZIX Renesas Image Generator AL ET
UTFIETEHRI7—LITT DA A= T7 A INEER LTS,

QYT LFaPzIrEIEEN TL S "RenesasimageGenerator' 74 LA ZHEE T,
AIFIWAIZIEUTD 32D T7AILHEHMEINTLET,

RenesasImageGenerator

| -— image-gen.py

| -— RX65N DualBank Initial PRM.csv
| -— RX65N_DualBank Update PRM.csv

QLT ®D 2 DM 774 /L% RenesaslmageGenerator 74 LA ~aE—LFET,

W secp256r1.privatekey | "2.4.2 OpenSSL T®M ECC AR 7 A" TR
B IO7—LoIT adu_sample.mot "2.14 adu_sample DE LR (BFHIT7— LT
) "THER

JE—9 5774 )LI& RenesasimageGenerator 74+ LA ICU T D KSICERELET , FEMNIE—FTEHT7MILT
ER

RenesasImageGenerator

| -— image-gen.py

| -— RX65N DualBank Initial PRM.csv
| -— RX65N_DualBank Update PRM.csv
| -— secp256rl.privatekey

| -— adu_sample.mot

@7 FSAU%i#2E#% RenesasimageGenerator 74 LA IZHEBILET,
@aAIURFAV T UTFOATUREIIURSAUDDRITTHE BFH I7—L DI TAA—UHMERSINET,

> python image-gen.py -iup adu_sample.mot -ip RX65N DualBank Update PRM.csv -o
firmware 1.1.0 -vt ecdsa

FRFFHEN. BASNBEHF I7—LITTAA—CDI7AIVRGELBYET,
T7A4ILED"1I 10" DD IEBRELEEFH I7—L I T7DN—av[CEdhETESLY,

T7—L 7 DERICIZLIESERAMINYET,

E@EIZ" Successfully generated the firmware_1.1.0.rsu file."&R RSN =B T ERYET,
RenesasimageGenerator AL IZEBFHI7—LITFT A A—T D RSU 774 )L, "firmware_1.1.0.rsu"AH HE
nFEJ,
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Renesas Image Generator TEBRSNDEFHI7— LT RSU I7AILDEREELUTITRLET,

Header
(Certificate)

Header
(Address)

~ Verification Data

= — firmware_ x.X.Xrsu

Boot Loader

(Execute area) — adu_sample.mot

H2-41 BHI77—LDTTF7 RSU T 7S ILDER (v2)

BEHI7— Loz 7 A A= firmware_1.1.0.rsu”l&. #&REET—74 (Verification data) EE#Hi 77— Loz 7 (MOT 7
FAIVEFEEHOTNAFIT7AILELTZADTY,

BEET —2DAYE (BEER) ICIET7— LI T7 DRIEEITI-HODEHRM . AvF (PRLRER) (CIE 77— L4
D7 DT RLRIERIEMINTLET,

RSU Z7MIILDERIE. 7T I)r—2a30 /) —N27—L9z 77T T—FED1—)L (Rev2.01)’D 4.2.1 HiD'E

A A—DT7AIVESRLTEZEY,
Ff-. KX RSU ANy 74—k (Verification data: 0x00000000~ 0x000002FF) M E# £ ERBAL TLVET,

B I7— LI THIMER TES, "3.Microsoft Azure R—Z )L TDRE"DEFSHEL. loT Hub NE#HI7— L
DT DEFETVN., 77—LITTDEHERITLTESLY,

2153 J—rO— 4 VIDBETI7—LY9IT7 7Y I T—rED2A—IL V2 2EHT HEE
T7—LzT7 7T T—rED2—)L vl & V2 TIIERENS RSU 7ML DITA—I VN EBYFET,
=D, I7—L9xT7 7T T—rED 21— L VI THERLET—O—4S TClEI7— LDz 77V T T—FED 21—
W2 THERLIEEH 97— LI 75T DFEETIIFERTHIIENTEE LA,

COBEIELUTOFIEBCTEH I7—LITT A A—SHERL TSN, ®

CRORFIETHERL=B#HI7— LI T A A=V, T7— LT 7T T—bv2 THERLFT—FO—S Tl &
ATELRWN=0."2152 77— LIz T7T7YIT—rED2—IL V2 EFERTEI5EE" OFIETERL TS,

OEFHI7— LI TEE LR TERICUTOREETVET,

AR—haAV T4 L—EDAVKR—R Y —IZT r_fwup #E4RL . "FWUP v1 compatible Setting”Z 0787«
%#’Enabled”’|Ztzw kLT adu_sample ZE JLFLTLZELY,

AX—h AV T4 L— DR EEREZIX[O—FOERRE2EI )y ILTaA—FEREERBLTTSL,

D7 e S | O @ =E
- . JosF1 &
J4LAAT] v @ Configurations
v & Startup # Select the update mode Dual bank
v = ST # Select the function mode use for User program
t} r_bsp # Main area start address 0xFFFO0000
v (& Drivers # Buffer area start address OxFFEDOQODD
v (= El) # Install area size 0xFO000
G 1 flash_rx # Code Flash block size 0x8000
v il # Code Flash write unit size 128
@ r_ether_rx # External Buffer area start address 0x00000000
1} rscirx # External Flash block{Sector) size 4096
v = 5947 # Data Flash Start address 0x00100000
& 1 emit_x # Data Flash block size 64
v (= Middleware # Data Flash blocks 512
v & ST l # FWUP v1 compatible Setting Disable (default) |
1} r_byteq Select the algorithm of signature vermication ECDSA + SHAZ256 (default)
la_ rfwup # Disable Printf Output Setting Enable (default)
v = RTOS

2-42 D7— L9z TFT7VITTF—REDa—IL v2 D vI E#ERE
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@Yy rF TR zIMEIEN TLIS "RenesasimageGenerator"' 74 LA ZHEE T,
RIAIWFIZIEIUTD 3 DD 774 ILDEMHMEINTNVET,

RenesasImageGenerator

| -— image-gen.py

| -— RX65N DualBank Initial PRM.csv
| -— RX65N_DualBank Update PRM.csv

@UT®D 2 DD T774L%E"RenesasimageGenerator” 74 /)LZ~aE—LFET,

T i secp256r1.privatekey | "2.4.2 OpenSSL TM ECC AR 7 ERK"THERK
B IO7—LoIT adu_sample.mot "2.14 adu_sample DE LR (BFHIT7— LT
FA)"CHERR
"FWUP v1 compatible Setting”% Enable TE LK
L=3D

RenesasimageGenerator 74 I)LA [CUTDKSICBRESNET , FFENIE—FBHT7M1ILTT,

RenesasImageGenerator

| -— image-gen.py

| -— RX65N DualBank Initial PRM.csv
| -— RX65N_DualBank Update PRM.csv
| -— secp256rl.privatekey

| -— adu_sample.mot

@YU RS/ %2 B "RenesasimageGenerator' 74+ LA ICREEILET,
GaARURZAU T UTOIARUREIRURIAUDNLEITTIE BF I7— LI T A A—UMERESNET,

> python image-gen.py -iup adu_sample.mot -ip RX65N DualBank Update PRM.csv -o
firmware 1.1.0 -vt ecdsa -ff BAREMETAL FWUP V2 V1 DATA

ERFFEHLS, HASNEEFHI7—LVITDI7TANRERYET,
T7AIVED"TAN0FRELEEFHI7—LITT7D/N—3av [T E TS,

ERIZIFLIE KBRS MY ET,

B EIZ" Successfully generated the firmware_1.1.0.rsu file."&E R RSN =55 T ELYET,
RenesasimageGenerator 74 LA ICEFH I 7— LI T A A—2 D RSU 774 )L, "firmware_1.1.0.rsu"HBH S
nEJ,

BEHI7— L7 HNERTE=S. "3.Microsoft Azure IR—RIL TDIRE"DEFS L. loT Hub ~NEFHI7— L
DIT7 DEFETVN., I7—LIT T DEHEERITLTESLY,

RO1AN6928JJ0200 Rev.2.01 Page 38 of 66
2024.07.01 RENESAS




RX 77 = !) Microsoft Azure Y —E X ZF|HLT- OTA DEIRAE

3. Microsoft Azure R"—#% JL THOEIE
ADU #E 4 518D Microsoft Azure DIREFBZHBALET,

3.1 loTHub &T /8 ZRDEER

Azure R—%JLIZT loT Hub ET/NA REERELET , 9
ERIZIZZ T — 3> /—F(RX65N Cloud kit T Azure RTOS #HWVWTE Y T—45A[1R1bd55F) D
31 EiESHBL TS,

) BREDEEFIIERIZGIIGEGENHYFET,

(3%)ADU X179 571=5HIZIZ l1oT Hub DffifA T ar &RV A —KLARJL S1 UL TERTIBELAHYFS
NHETY , B/HOD Free R TIEEITTELENHEEL TS,

LI ® loT Hub fEREIE T. LA JL%E Standard”-1 B Z=Y D AvtE— D HIEZ 400,000 [SF 54T S1I125%
ETHENTEET,

Ll * | standard (BHAS) v |

LAIVELEEIES

1 BB E-SORE* © | 400,000 (¥2,759/8) v |

TATOATEALEEETS

X 3-1 {litgA T a&kE

CZTHERLI= 1oT Hub DLLT D 3 DDINSA—4%"2.6 EFIHEROTIOEZTE DEE2SEICLTADU ST
TASHIrDY—Ra—RIZERLTEELY,

® KXk%:HOST_NAME
® /A ID:DEVICE_ID
® I *—:DEVICE_SYMMETRIC_KEY

32 TNAREHFDER

ADU 23179 571=D loT Hub ADTNARAEHF D) —RAEEHLET,
BHE.TNAREHFEZIRETAEOIZIEBENBRED=6H. TEELLSL,

(1)Azure R—2 )L DFR—LEBEE T[V—ADIEK]ED) 97U TS, VY —ADERBEAREET,
2. KA T ® 3 0 &

Azure H—EX
EER — "1
+ ¢ HE O O= X @
D-Zofes | HIROUTIEL  DRNOSEEE O FATOUY-R ARL—3 FhY IoT Hub 10T \JE0F
o SRS
o
y —
IoT Central 7 0ot —EZR
Tr—2ay
3-2 Azure FRh— A EIH
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Azure Service
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BTNARABHFOEREE TUTOEEZANLTZEN, BREITE T LI=5EE T D[R :Diagnostics]/R 42
VEH)YILTTEIL,

YIRY)Tay loT Hub ZERLT=FRDH TRV T a2 IDEEET S
YA—=RTI—T loT Hub ZERLI=BRD)Y—RT I —TZHEET S

BEN(THIEDFEM) |[THAARBH 7OV NNREREEDOXFITANTS

SRR (THhOUEDEM) |[TNARBEHFTAIDEESNS Azure DU ELD

@ Qe e 6 v e

SKU Standard DFEFET S

Grant Access to Account |EEEERZEIY L TEINDFIVI. FIVIDFEFET S
AVREV R TAIUEDBRNEDEEREINSIDTERELALY
loT /\T % “B1EITIER LTz loT Hub #3895

=L > UJ—ZOAER; > Marketplace »

T ) A ROV

Azure Device Update

E*x Diagnostics MNetworking Encryption  EEEBSLUMERE
TIHAABFHOTOIL M RIERL. SFROBELTFVTEFHIOIILFERLT oT T/ (ARBHFORBILLET. 7/ (A2
AT IR ETLETI? O

JosrobmEd
BRIV -AL DA MEEIETRICE. YT TL a0 A BRLET. LS —REOUY-2 HIL - TEEBLT. TATOUY-27
EERLUEELET.

-2 HL-T* @ I | adu_test_ResourceGroup v | I ®

ETARIEAN

Ph OFE
Za I | adu-test-Account s | I @
S5* @ I | Southeast Asia R |I @

Location Information

Device Update for IoT Hub leverages Microsoft-initiated failover and manual failover in the event of a data
center cutage. Your data will be duplicated to East Asia. You cannot account change this setting after the
resource has been created. Learn More

SKU I | Standard v |I @

Grant Access to Account
| T HAAEF DR EEINLTET, Ci'l ®

BV ini=="]
ADAIVAE* I | adu-test-Account / |I @
LT \JE&* © I | adu-test-iothub v |I

@ Device Update has assigned 1oT Hub Data Contributor access to Azure Device Update Service Principal to
set up and cperate the servica.
Learn More

3-5 TINA RAEH DIER
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(5)"Diagnostics”+"Networking”-"Encryption" D& 27 D &R EEE S EED T ELLVET, BIE FEBD[RAN]
REVED) v L TLIZEL, Encryption B E TR R R UTERIRELED) v 0T H5ELUTOREEERART
SNEY,

HEZREE CEERANBORINTHONET  RIEAT T I AL EEICKRIENT T LELIERRSN ., BEIE T &
DERRE D) v TEDLIITHYET,
BEL-ARICEEN WS EERERBLULMERIR IV E D)y ILTIZEW, THAARBEHOER L RSN E
ED

A=ty > UV—Z0AERL > Marketplace >

| FIAZEFHOVERR

Azure Device Update

@ #IcRTLELR.

E#&  Diagnostics Networking  Encryption  BEEESLUMERR

@ In cases where an Azure region is unavailable due to an cutage, data contained in the update files
submitted to the Device Update for IoT Hub service may be sent to a specific Azure region for the duraticn
of the outage, for the purpose of anti-malware scanning and making the updates available on the Device
Update service endpoints. If you do not agree to such use, you can choose to discontinue your use of
Device Update. Click here to view the terms Learn More.

@ To maintain the quality and availability of the Device Update service, Microsoft collects certain telematry
from your Customer Data which may be stored and processed outside of your Azure region. To learn more,
click here. If you de not agree to such use, please do not proceed with creating a Device Update account.

Learn More.
P=¥ N
WI—=2 G- adu_test_ResourceGroup
=) adu-test-Account
| ISP Southeast Asia
? EEOFE Standard
Grant Access to Resource true
1LABLANEE
AR A% adu-test-Account
| IoT 1T HTATEA _
| IoT /% adu-test-iothub
|
Grant access to resource true

|| —c—

& 3-6 T/ XA AEH DR EE

B)TNARABFHDEE(TITAA)IZIEL 10~20 D IEEEINDIENHYFET , BHEMNTT LS Y—XIHBER
B )L TLESW fEFLE oT ZNTRHEO TN ABHEENRTSNET,

e FIHERITLTVET... X
'i MICI‘OSOﬁ:.ADUDEVICEUpdate | '*E%g b ','j—?\_ Z‘:—}F'a:u_test_Res-:urceGr-:up' AT IO0A
7704 A METHRTT,
[0 mz | « mes O Frotl T 87700 L goo-+ O SFoEscsEss
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- o 7 JOHWETHRTT
B 5 FI7O«4% : Microsoft.ADUDeviceUpdate
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JI=2 -7 (EED) A,

& 7o7eETe i _ )
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e HI 2P T (15Eh) SKU
X PEEEMEERLETR Standard
o HI20U753 1D
e 5 (EE)
& Encryption 2 miEh
&> FubhI-4
T = 5 REHOBEE 7 AEH BT BRI RLETN?
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547 loT Hub &% ~—Z Z)—T | =50
— gz 5T | swoEHTOsS 01
R ! st 1
. VBRI DU S LD DEEA,

2B

O sFoEsmcEs

F) AR D EIEF) (AR ID OBIC space EET1—IL ID EHITT, FTOARE: Al
kL FTORE AYAP—AHOBFR IO BT EIUCER RS
sample_test =) RENESAS | CK-RXGSN | 1.1.0 RENESAS | CK-RXGSN | 1.1.0 )

3-35 77O/ DERREE

BHERGDN—DavET IOALEWEE R T NARTN—T BN T IL—TR2EVVVIL. T IL—T D
EEQREDEHIOTSLIZTEI)vILTT TOADFEMRTNO[FHLVEHFIOTSLEAFTEETE
DI HEFERTEDEH IO S L BEEARTEINIDT, YRAM GRBEGN—CaVERIRL, TI0/%

EITTHENTEET,

Ly _ | EFr7/0934
) —JMEE4A: ADU_TEST_GROUP
[ ]

II-TOEFX BEOEHIOISL FIOEE

) sFoEgCER

=i H—y b FI R
JOJA5—  ReENEsas ZOTN—TAT. ROREES DT/ AR
A0 CK-RX65N ‘ manufacturer: RENESAS HI’Y\D:E\‘ CK-RX65N ‘

[3> 5% 1 Device Update Model v2 |

N===> 1.1.0

‘ 32, k547 b ID: dimiazuretiot:deviceUpdateContractModel;2

SEES UL ADUEMEF A b v1.10 CK-RX6SN T2 7T —
O-5- HASALERINETS

EHCONTESICHE
F70AOE 7/ ZADHEHER
FnsEszl 2023/5/15 18:09:07 JST EHF)AAZ 1
Lz 0
FrLEH 0
22 1

B 0

TEZEFHTOI54 X

WETN A ACERREH T DT S AL LA b LERAER IO

SEREHIOIT A
Jo)rE5— RENESAS
E=En) CK-RXB5N
-3z 111

JoirE— RENESAS
&l CK-RXB5N

1.1.0

ADUBHEF Z b~ v1.10 CK-RX65N ZH 2 7T — hO—4—

GREDCEW | @ BrrO4

=]

3-36 FHTESEH OIS LDRER
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4. Appendix

41 Azure ADU &H>F)L7ao sy bOa<y FEIE
AYoTNTODIIME Azure MoDATYUREZIEL. 77— LD T TVTT—ETI-H DB R LHIEZETT
WET, CNoEHIETEZT7 TV —2a30%F ADUI—C sV hEREY, K0T LTOS oD EEL S, Hl#HE(T
STWET,
ADU T— U hE Azure oD ERATVREZIET A ETENENAERITEINET,
AYoTNTODIIARIELTWSERITUVRO—EZUTITRLET,

IR RKYyoTNTOCHTOHEE %t it
INITIALIZE I7— L7 7T T—hED1—IILEEVHILT S O
PREPROCESS AYLTINTOPIHITIIEITT HNEFLL ©)
WRITE Azure MHERIESNT=TD7— LD T T—R% 759 1 ZEEFAHEITD @)

T7—LIIT7 DAV A—ILEENE,
INSTALL TSIV ANBEABETO=T7— LT DRIEEITD @)
BREEICKBLIZG R ERH 77— L 7HHIBRT S
APPLY 77—A'7170)§Eﬁﬁ5ﬁ5 ‘ ) N o
AYLTNTOCIITIREBEFNIODPYBEZR. VI IZTIEVREITS
CANCEL AYLTNTODHMIR T HHERELL X
UPDATE_CHECK | KHY> 7 )IL7aS I MExt G SH%EE%L X

Ffo. ERBERIAVVRET7—L VT TYITT—FED2—IL VI EV2ICRIET YT ILTAS IR TRILED
ERYFET,
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42 T7—LYITFTODTINYHFEE

e? studio ZFERALCHIEI 77— LD 7 ELUVEFH I7— LI T7EV—ARTN\YITEHEERLET,

421 AT 7—L 9z T7DTINYTAHE

1.

e? studio @ bootloader 7O T IMDT/IA\V T REEZ TEDBEYEEHL T EELY,

A= a—KY[ET2[T /T OERZEV)VIL., T30 OEREE O ERA> &Y "bootloader Hardware
Debug"#%1)vIL%ET,

(A2 TED)VILT, [CIC++T TV r—2aV|DSBAREIUNS . "2.9 77— L7 DYERL" TR
L=-#H#77—L 7 D"userprog.mot"Z 5 E L TLEELY,

l E__ X‘i")‘lt? Debugger| B Startup B Y-2 [ #il(0)
JOIIIHP
bootloader FEH(B)...
C/C++ TTUT=-232

C:¥workspace¥ADU_Firm¥userprog.mot

M. T0I1Y HDRE(H).. ER(R)...
EREICAEEUTEE

Build Configuration; Select Automatically

O amELFERHICTS

D) BBMENFEEHICTS
(®) I-DAR-AREDER BT OME

HAR=-AEEE DML,

B 4-1 C/IC++F F1)sr—3>(Z userprog.mot #$57E

[Debugger]% 7 =>[Connection Settings]& 7w L. EBENINNVIEEET DL "LV EEI/ NN "E" Y
J0"ERELET,

B [ - s=rve| D %205 V-2

Debug hardware: | E2 Lite (RX) ~ | Target Device: R5F565ME_DUAL

GDB Settings Fita s - EE

v CPUBhEE-F

~

LuAS-EE U INF9T v

T-FEF 2 INFyT-E-F

E2H/(VIEEETD [F v

£E0/(V7 190 v
B 4-2 BB/ OEEE
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[Debugger|2 T =[T /3w - Y—LEZEIEV)vIL. "N TS5 L ROMZES]RZ 5T0TSLET
N T T B E"ENVIZRELET,

Debug hardware: | E2 Lite (RX) ~| Target Device: RSFSESNE_DUAL

GDB Settings Connection Settings| 7/(%7+2
v YATL ~

METOT5LROMES =21 5T05LEF /(9753 v
LY

AET-9 - I5v 1B SERAITOISLET/ (v TED

4-3 T\ I—ILERTE

2. [L< bootloader 7O UMD T /WS R TE T[Startup] 2T 2w, "1 A—T L URILEO—R "2 T
DESICEBZEMLTEHRELTZEY,
"userprog.mot"M"A—K - ZL T E" A A= DA "IZE R
- EMR[IFAIL- P RAT LD B" "adu_sample X"EZBMLT'A—R - 24" &"SURILD A IZER
- [EMR[Z7AIL- PR T L] B"bootloader. X"EBMLT'O—R - 24" &#" S URIL DA [ZER

B aqv | % Debuggerl? Startup I"i_ y=2 [ #3l(0)

MEALIVIE
Cluey ke IE (#): 0
[ Halt

AA=TEIIBNED-F

Irl& 0-F-547 AIeYk EEE
[v] 7045018411~ [userprog.mot] 1A= Mds 0 Yes
[ adu_sample.x [C¥workspace¥ADU_sample¥adu_sample¥HardwareDebug]  ¥vailbO# 0 Yes
[+ bootloaderx [C:¥workspace¥ADU_sample¥bootloader¥HardwareDebug]  YVfiILO#M 0 Yes

B ..

4-4 A A= URIILEA—F ERTE

3. bootloader 7Oz HMDT /v %#FIEL T. bootloader/src/bootloader.c ® main B TIL—93 B¢
FHERL TSV, UTOEEIEI7—LIITFPIITT—rEDa—IL vI OBOHFITYT,

[bootloader.c]
€| boot_loaderc X

37 # * Function Name: main
2a43  =void main(void)

int32_t result_secure_boot;

by yint3o t n;
(8 43 Freroens R_BSP_NOP();

45 fff2ad6 = if (R_FWUP_Open() |= FWUP_SUCCESS)

47 = while (1)

4-5 bootloader.c DTL—IHRA Vb
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F 1= adu_sample/src/main.c ® main B TIL—UFBZET. 77— LIz 7N ERBICEBTHIEEHEL TS
f2&0y,

[main.c]
£ mainc X

* Define main entry point.
= int main(void)

{

SAMPLE_BOARD_SETUP();

endit /* SAMFLE_BUARU_SETUP *

5 * Enter the ThreadX kernel.
219 Fff7fEef tx_kernel_enter();

220 FFF7F815 }

4-6 main.c DTL—HRAV+
main B CIL— LW ESIE ESBRAUMITL—IRAUEREL TS,

BE. 77— L 7 userprog.mot #HE KT B, ZEMEEE OXFF THRIEL- MOT J7MILEERKLET,
DFEY. T—EISVTaBEEFEALTLVIKTEH, COMEEE OXFF TRIBTAILICHRYET , COEE,. TRYS
LR TCT—EI5v 158l DOT—2%EEMAT. BEF 9oO0—RLTT/\VI T 5L, 0xFF TLEET S
EITBYET,

COGE. N I7— LIz T7EFIO—FT BRI, EEMA T —FT7ovafilgzaE—LTRE. A o0
—FRIZEZFRT ZETRIB LTS, e2 studio DIHFE . dump/restore AR REFRATHETAEIRNBTED
FAIICHAL, I7AIUDBHEARAD TENTEETT,

{5 : 0x100000-0x107FFF F#h DT —275 v 1588 % S-format 774 JLICH AL THEAAL HE . Debugger
Console E1—I[ZTTEEM GDB av U RERITLTLEELY,

- memdump.mot 77 ILICH hTBH5HE

dump srec memory memdump.mot 0x100000 Ox107FFF

- memdump.mot 77 A ILMLAEYIZEZALEHSE

restore memdump.mot 0 0x100000 0x107FFF

HE. memdump.mot (FTOTCHRIAIILFIZERSINET,
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422 BHI7—LI9TTDTINYITAHE

B I7— LI TET /NI TEEEE. A T7— LT ERHI7— Loz 7EHDTOC I ELTERL
TLEEELY,

bootloader #3179 5 ¢ T, AT 7— LD 7 HAEITINET,

1. WO 7—Loz7iREEK. T rO—4 N I7— LI 7ERETHEAIZIL—IRA UL EREL TS
W IL—IRAVRDREBRTIET7— LD T TYTT—hED2—IL vl EV2 TERBYET, UTESHEL
TLIZELY,

(@) Z7—LozF7T7YvIT—rEDa—IL Vvl OB
bootloader/src/smc_gen/r_fwup/src/r_fwup_boot_loader.c 77 4L D FERAEN T 7— LT T EH#E

9 HUETY,
[r_fwup_boot_loader.c]
¢ r_fwup_boot_loaderc * =
20863 # * Function Name: R_FWUP_ExecuteFirmware

2868 ffff5bda = void R_FWUP_ExecuteFirmware(void)

{
- #if (BSP_MCU_SERIES_RX788 || BSP_MCU_SERIES_RX6@@ || BSP_MCU_SERIES_RX288 || BSP_MCL
volatile uint32_t addr;

/* stop all interrupt completely */
R_BSP_SET_PSW(@);

addr = *(uint32 t*) ESET_VECTOR_ADDRESS; /* CODE CHECKER, this is OK as a
((void (*) ()) addr)();
; - #telse
2878 /* Fix me for other MCU family */
2879 #endif /* BSP_MCU_SERIES_RX7ee@ || BSP_MCU_SERIES_RX6ee || BSP_MCU_SERIES_RX2ee || B
20888
2082 # End of function R_FWUP_ExecuteFirmware

X 4-7 TL—oRAVLREBAR (V1)

(@) Z7—LITTFTFYTT—rED21—IL V2 DB
bootloader/src/smc_gen/r_fwup/src/r_fwup.c 771 LD FiEMEBN I 7— LD T7EEETHUNIET

ED
[r_fwup.c]
1g] r_fwup.e X 2]
442
443 J PR
444 * Function Name: R_FWUP_ExecImage
445 * Description : Execute image program
448 * Arguments : None
447 * Return Value : None
448 AR R TR
449 FFFF3976 - void R_FWUP_ExecImage(void)|
450
451 uint32_t vect_addr;

vect_addr = *(uint32_t*)(FWUP_CFG_MAIN_AREA_ADDR_L + (FWUP_CFG_AREA_SIZE - 4U))
i ity

Cofuun wran dicahle 3

((void (*)(void))vect_addr)(); I

# End of function R_FWUP_ExecImagel

X 4-8 TL—oRAVLREBAR (v2)

2. ADUIZ&-TI7—LIIT7ETYTT—rE NVORDYTEI IR T7 ) I EELET,
3. EHIF—LOIT7HEHTIERIC.1.TEELEIL—9RAUMTIL—ILET,
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4. TL—Y#ITTERD GDB AT FEERTLTOURIVIEREEHL TS,
GDB a7 R METIE e? studio TEBM"Debugger Console" T{T>TLIZELY,

Bl BEFHI7— LT T D.x T74ILH C:\workspace\ADU_sample\HardwareDebug RIZ#% 515 &™)
UTIEEHI7—LITT7 D Xx T71ILEHMN"ADU_sample xX"DIFEDHITT,

symbol-file C:Aworkspace/\ADU_sample/\HardwareDebug/\ADU_sample.x -readnow(*)
() SZRD"\"DREIIZIE" & AT F TS,

2 v LuAS— ||f] rRE @ A¥—F-J3941 | B Debugger Console x (|0 *EY-
bootloader HardwareDebug [Renesas GDB Hardware Debugging] rx-elf-gdb -rx-torce-vi (7.8.2)

Breakpoint 5, R_FWUP_ExecuteFirmware () at C:\workspace\ADU_sample\bootloader\src\smc_gen\r_fwup\src\/r_fwup_b

2878 Lluadd (*3 (A3 addey()-

Load new symbol table from “"C:/workspace/ADU_sample/HardwareDebug/ADU_sample.x"? (y or n) [answered Y; imput r
Reading symbols from C:/workspace/ADU_sample/HardwareDebug/ADU_sample.x. ..done.

<

4-9 LUK IVIEHEFH IR

5. BHI7—LIITDEED/—RAEICTL—IRAUERELTT /NI BRI BE BRI L—IRAY
FCTIL—H9 B EHERL TS,
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Online technical support and information is available at: https://en-support.renesas.com/dashboard

Technical Contact Details: https://www.renesas.com/jp/ja/contact-us
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5. WEEE
HEAR
Rev. | #1TH . _
=Y Rk
1.00 | 2023.7.31 | - IR FET
1 FEHAT 2RRREZEH
> F—7 NN ETF—L0I T T YTT—FED2—IL(FWUP) D
HAEHOEREZEM
5.8 AEVEERUEFRADHAZIEMN(FWUP viN2)
F—AT75y M AE)BREAEEM
%E?’é Azure RTOS O/N—T30 E3—F N h—FDREZ L
11 o
DUAL E—F®DiRBAZEM
15 BGO E—F D EAEM
1518 ARAVR—RUEDHEARAHCDONTDRAZEE
FWUP v2 D #A#A A A FIEDIEM
200 | 2024.1.12 ELFBEOI—FERFECEHT SHADEM )
: -l 19-20 FINARAD DUAL EBE . BV DERE. VURILDBREEEAFT
Bl =-1-OFEaFHIE
25-29 . .
24.38 FWUP FIT v2 2T 77— L7 ERFIBZ B
32 VEO7—L DI 7ETDIEFELE
20.47 loT Hub R D B Z BN
FINART YT T—h AL— OERFIEZE BN
50 77—LOI7RF7YIO—FBEORXNL—J30TF—DEE VT
— 2DV TOERBAEN
59 Azure ADU OO~ U RFIENIZET 5RBADEN
63 BHI7—LDT /N5 HEICFWUP FIT v2 Br DR EAZ BN
001 | 20247 1 - Azure RTOS v.6.4.0 25 i
' o 11 Bank Mode DX EIC DT D REBEZEM

FTRTOBEFREEIVERERL, ThENORBEEICRELET,
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BACERALOIESRER

TR YAV EGERIERT M EALOEEZEE T OV THRALETS . B OEALOEEZREICOVTIE, ARFa1AVMBLUVTI=ZALT YT TF—F

#SBLTZAY,

1. BERR
CMOS #H DY HZVDIEIEFHERMBLZ LA F T LI, CMOS HRIFRVVBHERICEK > Ty — MEBBIRZELDZENHY FT ., EROR
BORICIE, HAEFRBIERALTVWIEEMEDO FL—OI AP Ur—X, BEHOREHM. B/ —XGEEFAL. AL TIEICET—
REBLTLESWD, T3RFvIREICKHELEZY., WHFEM-Y LBEVTLLE S, Fz. CMOS #REREL-AR— FIZDOVWTHLRKDK
WELTLIESL,

2. BREBEABROLE
ERBARL, RROKEBEFETT ., BEREBARKICE. LSIORNBEBOKEBEIFTEETHY. LR IOEELRIHTFOREFITIETT, sE0Y
Ly MEFTY Y FFHERZDGE. BREANS Y FOEMCLEIETOHM. HFOREBEIRIATETELA. RKRIZ. AE/AD—F21)
Ly bMEREZERALTY Y FTHERZDBE. BREANS Y2y FOINE—EEEICET HF TOLRE. MFOKRBIIRIETEEFLA,

3. BRAIBICBITHANES
LEUGOERNLT TREDLEFIZ, ANEBOABATLT Yy TEREANLGVTLEE L, ANEBOARATLT v TERISDEFEAIC
&Y., BEMEZESIEREILEY. REERASARNABRFZSLSELYVTREENHYET. ERFPIC TERA TRICETHARES] 12OV T
DRBOHLEMIE. TORBETFH>TLIESIL,

4. RERIHFOUE
REAHFE. TRERKFODRE] (CHOTREL TS, CMOS #GDAHNHFDOA VE—F U RIE, —fRIZ. N M VE—F VR EHS
TWET, REAHFEFABRECTEHESE DI L. FHRRICLY., LSIADBO/ 4 XL EMEh, LSIRNBTEEERN TNV, AHEBLRHE
ShTHREBEZECTBALDY FT,

5. 2B8vYIZ21T
Uty rEE, 709 IR RELIZE. VEY FERBRLTCESY, RIS LRTFOI OV IOY BRI, OYBXEIOVINRELS:
BICUYBRTLLEEN, Yty M, SHEBRIRF (FRENERIRER) 2AVV-70v 0 THEZFRKBT SV ATATIE, 7AVIN+HHRE
Lz, Uty FEMBIRLTLLESY, . TAYV S LOEDPTHEERF (FIFMBHIRER) 2RV /0y YV EZ BB, 1Y
BRADIOYIDPTRRELTHLEIYEZ TS,

6. ANIHFOENIKR
AR/ A XPRGFRIZEDBEREEAERBEORRICHEYFEFFTOTEELTLEEL, CMOSERZDAAN/ 4 X EISEBAL T, Vi (Max.) i
Vih (Min.) ETOMEBICEEFD LS LHERIE. RBEZSISEIITBNDAHYET ., ANLANLULLPEEDFHEEEELEAA. Vi (Max.) i ViH
(Min.) FTOEEZEBT 2BBHMPIZF Y2 YT/ AXBERALBVESIZERALTLEEL,

7. UH—TF7RLR (FHEE) 07/ ERZLE
YH—T7 RLR (F#EE) OT7 I LREZIELET., 7 FLREEICIE., SEOMHERERICEYFITEATVNS UHF—T7 LR (F#4E
) ABHYET, ChoDT7 FLRET7ZIEALEZEZDEBEIZONTIE, RETEFRBANDT, 7V EALLBWVESIZLTLESLY,

8. HAEOMEIZONT
HEQORGIURBICEFT IS, WREHELATLICVRTLIHERREZZEREL TSV, ALIL—TDIAaVTERENES L, I35 v Y
AAEY, LATIRRE—VOMELREICKY, BRUFEORHET, HiEE. BEv—Cr, /A XMHE, /A XRHELENERLDIBEND
YET, BEMNESRURICEFTT 58, AAORBILICVRTLTMERBEERL TIESLY,
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CEEEE

1. AEHICRBINER., VI FY 7LV INSICEET 2BHRIT. FEERRUIOBEN. CAMEHBETLIEOTT, B, VI+2z7H
FUINGICEHET 2EREFERT HHE. PEROBERICENT. BEHROEER - DATLERHCLSIL, ChoOERICERLTEL-EE
(BEHFLFE=ZZBVWTAICELEBELEAFET. UTRALTY, ) ICEAL. Sk, —UZ0EEZAVFERA,

2, LHMGFLFAEHICBRHEIAEERZT—4. B, R, FOJS L, 7TV XL, CAEBASZOFEROERICER L THRE LIE=E0HH
. ZFETOMOMMMEEICHT IREFLEIASICET ZPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEFZESLDT
IEHY EEA

3. HE, REHICEODELAHFLIE=ZFOHHE. EFETOMOMMNMEEZASHETI2LOTEHY EFEA,

4, LSHBRERARALHSIOBHEA, BE. RKE. A, BHZOMOTAEETSIICHLY. E=BREORMOFRICET IS5/ ANBEL
B315E. UHTAEUARBOHRS LURBEEEFOBEECENTIT>TLESL,

5. LUHMOE LEELEF—HEMOLT. BE. RE. FE, UNA—RIVCZTYLY, FOM., FEYICERLEVTEEL, M BEBE. B
B UNRN—RIVOZFYLTHIZEYELEETICEAL, SfE. —UZF0EEEFAVEEA.

6. Zttid, HHBURKORBKEE NZEKE] LU BREKE] ITHELTHY . SREKEZ, UTICRTARCHENMERAINL I LFER
LTHYFET,

BEKE . aVEa—4. OAMEE. BEIEMIE. FHAIME. AVHE. RE. THEEW. N\—V LR EXANKRY +%

BmEKE . AR (BPE, BE, M%) | XEHE (E%) . KFEEEHSE. SRBERER DI TL, BERLFIMHNEES
LRI, T—2— bFICKYFIEEM. Harsh envionment AITHEBEERL TS LDEKRE. BEiR4ES - BRICEETZRIEZTAHEDH D
SR - SRTL (EGHBEE. AMRICEOAAMERATIE0%) . L LEZALUYMEE2RESEIETNOH DM - VR TL (FHES
L. BEDHE. RFOHESRTL, MERHHMIRTL, T35V MEHIRTL, ESHESE) (CEAShLILEERLTELST . ChbD
ARICERTAICLEEELTVWERA, EX, BHABELTVEVARICEHMBUFEFERALEZILICKYEBEENELTE, HHIE—UZDE
FEEVERA.

7. HoWBHZFBEERUFE. NBRENSDRLHEE 100%FRIESNTLEIDTTEOY FHA. BHN—FIzT7/ VI bz 7HIICEEF2)T
A RENEARAFRLTVEEDEHYETH, ChiTk->T, S#lE. X2V T HBUEFEFLERE (UHARFLESHRUGAERAIATLS
VRATFLIZHT BFEFTIER - FEGEREEAETHN. CRISBYERA. ) Mo4ELIEEEZESLOTEHOY EHA, Sttid, SHBLE-
[FUHMUINERAINHOPZ R TLMN, RELRE. BB, Y1ILA, Fib. N\vF2F, T—20BEF-EBEZOMDOTELRATS
( TRESSMERGREY EWLWVWET, ) ISEK - THEEZTANWIEEZRIILF A, StE, EBEMBICERLELEINICEELTELEEBEIZD
WT., —UIEFZEVFERA, Tz, ZEFITEVTEOLNBBRYICENT, FEHBLULBHN—FIZ 7/ VI rIz7HRIZOVNT, BERE
BLIUHETEMNEDERICET IRIILGOVICE=ZBDENZRELLEVI LORIIZED. ARFLEETOVINEIFRIELITOERA,

8. YUHHMSECHANKIE. RHFORGER (F—42>— b, A—F—XT 2T, 7IUr—>ar/—b, EFEENY R Ty o CREHO MpE
ETNAADERLEO—BHIESRIE] %) #CRAOL. SHMEETIRAER. BEERETHE. MEBHE. REFGZOMIBEESRHGO
HENTIHERACESL, BEEHOHEEZBA CTU4HARE CHEASAEHEAOHE. BBEOFESSLUERICOEFL TIE. StE. —
ZOEREAVERA,

9. LT, BHEKORESIVEELOALIZEHTVETH, FERUFZIHIEETHENFKELZY., ERAKHICK>TIFREMELIZVT S
SENBHYET, T, BHERE. T—22— FHFICBLTHIEBEM. Harshenvionment BTG EEZEL TS LD EMRE. MRGHRFE 21T
STHYFERA, RICHHEFOREE(TRBENELELBETHo TH. ABER. ALERZTOMUEMNEBESZZELIELVKS. BEH
DEFEICEWVT, TRFE. EERRE. RBEHLEHFORLEFASLUVI—C U T NEBE, BEROEE - DX TLELTORMRIEET
STLESW, IS, Y422V I b 7IE, BEMTORIEIEABEL -, BEHOHEE - VRTLELTORERIIZHEHVDEETIToTKL
2E0,

10. BHBEROBRBEESHZFOFHMCOTEL T, EREANCHTLUHELROFEFTHEHEE LS. CHEAICKELTIE. BEOWEDES - EA
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