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1.2 Scope

IPL O] &

Real Time Core 2| 0|3

ICUMX 2| Ofdf]

MCAL 2 0| 8%t TRACE32 &&

1.3 Abbreviations, Acronyms and Definitions

SMOlM ALBSHE ool 9} £Hoj 8 M it

Table 1-1 Abbreviations

Abbreviation Description

Table 1-2 Acronyms
Acronyms Description

1.4 References
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2 V4H ARCHITECTURE

2.1 Block Diagram

R-CAR V4H BLOCK DIAGRAM
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3ch u F
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RESET
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GPIO
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3 BOOT

3.1 Overview

Cortex-R52 or ICUMX master boot processor executes the instructions in on-chip ROM.
(Datasheet page 890)

IPL 2| # 2 ROM Of7hH 4, 4 FE Y O0|H 37| § 25 E & e Ol 0| = HyperFlash, Octal SPI S 2 Al,
ZH Z2fA| L eMMCO|A RT-VRAM 22 MEEL|CH O3 f% Ol 27| =0 X[FE ooy 0]
RT-VRAMC Z ME&ELCH AL ZE ZZMAM=IPLY T4 FE X FE FTAZ ML C}

IPL: Initial Program Loader.

3.1.1 Secure boot supported

Secure boot is supported if a master boot processor is ICUMX.

Encrypted boot image is supported.

Debugging is disabled at booting, and it can be enabled with secure debugging authentication.
ICUMX can only support one-time authentication by using the Challenge and Response integrity
check.

3.1.2 Boot Rom area

3M.1.3 Boot ROM

The capacity is 160 Ebytes. Cortex-R32 and ICUMX codes are included.

HEB100000 Cortex-R52 code 16 Kb

H'EB103FFF ytes

H'EB104000 ICUMX code

112 Ebytes
\ 144K bytes
H'EBEL120000
ICUMX data 32 Ebytes
H'EB127FFF /
Figure 31.1 Boot ROM memory map
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Name Pin Name [[e] Function
Mode pin  MD4 to Input  Select a boot device.
MD1 MDI[4:1] Description

B*0000 Reserved
B*0001 Reserved
B*0010 HyperFlash boot at 160MHz using DMA
B'0011 HyperFlash boot at 80MHz using DMA
B’0100 Serial Flash boot at single read 40MHz using DMA
B'0101 Reserved
B'0110 Serial Flash boot using DMA. "2
B’0111 Octal SPI Flash 160/80MHz using DMA."
B*1000 Reserved
B’1001 Reserved
B’1010 HyperFlash at 160MHz(320Mbps) using XIP mode
B'1011 HyperFlash at 80MHz using XIP mode
B’1100 Reserved
B’1101 eMMC boot at S0MHz x8 bus widths using DMA
B'1110 Reserved
B'1111 SCIF/HSCIF download mode™!

Mode Pin  MD5 Input  Reserved
MD5 Description
0 Reserved for security.
1 Normal boot.

Mode pin  MD7 and Input  Select a master boot processor.

MDé MD{[7:6] Description

B°00 Reserved
B’01 Reserved
B'10 Booted through ICUMX
B'11 Booted through Cortex-R52
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Switch Switch Side Pin1 Pin2 Pin3 Pin4 Pin 5 Pin 6 Pin7 Pin8
Number Name (C/S) -
Mode Switch Board. This board is connected with the CN9 on the White Hawk board.
SW1 MODESW-A ” 9] OFF ON OFF OFF ON OFF ON ON
» MDT MD8& - MD8 MD4 MD3 MD2 MD1
» MDT7 MD& Selection of Master Boot Processor
J OFF(1) ON(D) Booted through ICUMXA
v oOFF() OFF(1) Booted through Cortex-R52
Other than above Setting prohibited
3 MD8 ON(0)= Setting prohibited OFF(1)= Use this setting
J MD4 MD3 MD2 MD1 Selection of Boot Device
b ON(0) ON(0) OFF(1) ON(0) HyperFlash ROM boot at 160 MHz (320 Mbps) using DMA
» ON(0) ON(0) OFF(1) OFF(1) HyperFlash ROM boot at 80 MHz using DMA
3 ON(0) OFF(1) ON(0) ON(0) Serial flash ROM boot at single read 40 MHz using DMA
» ON(0) OFF(1) OFF(1) ON(0) Serial Flash boot using DMA
3 ON(D) OFF(1) OFF(1) OFF(1) Octal SPIFlash 80/160MHz DMA
J OFF(1) ON(0) OFF(1) ON(D) HyperFlash ROM boot at 160 MHz (320 Mbps) using XIP mode
b OFF(1) ON(0) OFF(1) OFF(1) HyperFlash ROM boot at 80 MHz using XIP mode
» OFF(1) OFF(1) ON(0) OFF(1) eMMC boot at 50 MHz x8 bus widths using DMA
» OFF(1) OFF(1) OFF(1) OFF(1) SCIF downloading mode
3 Other than above Setting prohibited

(This matrix is in Board manual)

3.1.4 Boot Sequence
HyperFlash Rom 2 =7} ot

42 boot Rom

O0xEB10000(CR52) = 0xEB104000(ICUMX) 22 X} =

IS 2t ICUMX &

| Boot address:

MD[4:1]

| HyperFlash XIP mode boot
|

: H’ 00_08000000

Master Cortex-R52 boot |
| Cortex-A76 all, ICUMX Power OFF |

Others

MD[4:1] = 1010 or 1011

|On-chip ROM boot
|

|
|
| Boot addres:
| 100000

Cortex-R52 executes the

of RPC.

Cortex-R52 executes the instruction
&t H' 00_0B0000DO using XIP mode

instructions in on-chip ROM .

I
I
[
[

flow replacing Cortex-R52 with

Master ICUMX boot |
Cortex-A76 all, Cortex-R52, |
Power OFF |

Same as Master Cortex-R52 boot

ICUMX except for the boot

h 4 address. On-chip ROM boot
HyperFlash/Serial Flash ROM/Octal |address is H'EB104000.|

SPIFlash/eMMC using RT-DMAC
boot sequence :
IF{ MD[4:1] is reserved setting)
then:
no boot error output from SCIF
elser
-Data (except IPL) transfer
-IPL transfer
-jump to the specified address.

Figure 31.3 Cortex-R52, ICUMX boot operation overview
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3.1.4.1 With Serial Flash

Boot A|& A0 w2t £E0] 22 &M o2 2F 20| Boot Rom Ol A header data 2! 7|E} £ & 1} 23 &=

HO|E & 25 ROM O A RT-RAM 2 2 = A}StC},
7280 28 MFO| 2t2&EH IPLO|O|X|E RT-VRAM 2 = =At st = |IPL 2 27|8tC}.

—

[ —

Momal Boot sequence
Sart

Flash ROM device reset and
setting

I Header data transfer I

MFISBTSTSR Settings from
BootROM parameters

II

to RT-WVRAM.

MNormal Boot sequence

End

Data except IPLimage is transferred from
Flash ROM device to RT-VRAM.

IPL image is transferred from Flash ROM device

Figure 31.4 HyperFlash/Octal SPI Flash/Serial Flash using RT-DMAC boot sequence

Jumps ta IPL

H' EB210000

H' EB2FFFFF

H'EB2FCO00|

L5l
. Beot ROM
H' EB100000 Boot
ar . ROM program
H' EB104000 -

IPL image
Max sizer34 4K Bytes

Work area

[
)
\9155

Extemnal Serial Flash ROM
{Hyper Aash er Octal Flash
or Q5P Flash)

H' 00000000

|PL address (4Bytes)
IPL data size [4bytes)

Loads IPLimage

offset:

) H' DD0D000O

H’ DOO03000

H' 00003154
H' 00003264

H" 00040000

4KByte
Sector Area:

Figure 31.5 IPL transfer and Program image
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3.1.4.2 With eMMC

eMMC 2| 4 2= Serial Flash 2t S8t 8 2XE ZXA 2, eMMC 7|3t # 20| FItelCt.

S

i

f Normal Boot sequence
\

Start

eMMC device reset and
setting

l

Load boot parameters(* 1)

| SCIF Download mode

/’ Nomal Boot sequence
\ End

Figure 31.6 eNIMC using DMA boot sequence

Page No
12/ 67

Document name:
O] EM2 XX AR et 2= 2= Renesas O] A2MH, 0|5 FH =8, R Al HEQ A E et + A5 A= UL

All rights to the intellectual property rights of this document is to Renesas Electronics Korea. and we inform you that if you do unauthorized
use and leak outward this document, will be held liable for the payments of damages.




*: Dffset IPL image on eMMC = IPL address on RT-VRAM - H' EB20_1000

Doc ID Date
Doc Name Project Name . (ENESAS
BIG IDEAS FOR EVERY SPACE
C(S)ID Team Name
CONFIDENTIAL
aMMC
|Boot area partition 1) offset:
. Boot ROM and s H' 00000000
H' EBL0000D o M
_ROM program
..-l"'"# E=nts
: <
y e 1PL address [48ytes) H' 00002154
17L data size |4 .
1 RT-VRAM (mirror area) &@‘ql 2t size (4Bytes) H 00002264
H' EB20000 o
H' 00003600
1PL address
data si; 5
Jumps to IPL \ e == H’ DoODFOOO
H' EB210000
IPL image
H' EBZFCO00
wark area
H' EB2FFFFF

Figure 31.7 IPL transfer and Program image(eMDMC, Cortex-R52 Boot)

eMMC
(Boot area partition 1) offsat-
H' EBL04000 Boot ROM H' 00000000
Boot Blank
_ROM program H' 00001000
. Blank
y 1PL address [48ytes) H' 00003154
X IPL data size |4Bytes) H' 00003264
. RT-VRAM (mirror area)
H' EB20000
. Protect area '
H' EB20100 log, H' 00007A00
IPL address
Jumps to IPL \ IPL data size H' 00010000
H' EB210000
IPL imzage
H" EB2FCO00
Waork area
H' EB2FFFFF

Figure 31.8 IPL transfer and Program image(eMMC, ICUMX Boot)

3.1.5 SCIF Download mode

2ref Booting O| 15t =M, S%0| HF= 0| OtL|2t SCIF L2 ZE2 T Y

[l =1

= oAl 2.,
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SCIF Download 2= PCO|A RT-VRAM 2 Z HIZ IPL L 3lCf H2E ®& & 4 QUrt

» Baudrate : 115200bps

» Datalength :8bit

»  Party - none

»  Stop bit - 1bit

» Flowcontrol :none

» Data format : Motorola S-record

The download sequence and data format are below.

SCIF Download mode
Start

l SCIF register settings

Data transfer from PC by
Serial port

MPFISSHESTSR Settings from
BootROM parameters.

SCIF Download mode
End

Figure 31.9 SCIF download mode sequence
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4 SDK &X%|

4.1 Main component

SDK & dX|5t7| ©of

Windows main installer: rcar-xos_platform-sdk1_v2.18.0 release.exe

Corresponding tool packages:

e2 studio installer : rcar-xos_tool_e2studio_windows_2022-02.R20220207-2020.tar.gz
Poky toolchain : rcar-xos_tool_poky_toolchain_windows_4.19.2.tar.gz

Corresponding Yocto package: rcar-xos_tool_yocto_linux_4.19.2.tar.gz

URL: https://www.renesas.com/us/en/secure/r-car-adas-xos3-sdk-secure-content##documents

R-Car ADAS x0S3 SDK Secure Content

Documentation Downloads

R-Car V4H IMP-SS package ReadMe (SDK v3.21.0)

(R-Car Automotive & PDF  27KB

System-on-Chips) Manual - Software X Mar 15, 2024
ADAS RNET DEMO Related Files:

Secure Content * Software & Tools - Software

g’;s;:gtﬂo?ﬁg:& R-Car SDK Startup Guide for xOS3 ADAS (SDK v3.21.0)

Car Gen3e Easy to 8 ZP 854MB
Start Secure Content Related Files:
* Software & Tools - Software - SDK1 installer for Windows PC (SDK v3.21.0)
(R-Car Automotive
System-on-Chips) R- * Software & Tools - Software - e2 studio package for Linux PC (SDK v3.21.0)

Car S4 Easy to Start * Software & Tools - Software - Poky toolchain package for Linux PC (SDK v3.21.0)
Secure Content

* Software & Tools - Software - SDK1 installer for Linux PC (SDK v3.21.0)

(R-Car Automotive M | sof * Software & Tools - Software - e2 studio package for Windows PC (SDK v3.21.0) S
A -0N- 2 anual - Software €
Ef-ff?lglihrmf * Software & Tools - Software - Poky toolchain package for Windows PC (SDK ‘
Secure Content v3.21.0)

+ Software & Tools - Software - Yocto Linux package (SDK v3.21.0)

(R-Car Automotive
System-on-Chips) R-
Car 54 SDK Secure * Software & Tools - Software - SDK2 installer for Linux PC (SDK v3.21.0)

Content * Software & Tools - Software - R-Car V4H AES ACC package (SDK)

» Software & Tools - Software - Bootloader package (SDK v3.21.0)

KIL_X1x Secure
Contents 3 items

R-Car ADAS x0S53 SDK -
Archive

R-Car ADAS x0S3 SDK
Secure Content

R-Car V3M / V3H
Family Software & Tool
Course

Downloads

R-Car V4H Functional

4.2 Installation

BE HIINES ASE YEHOIA SDK A AT S

M

o SARHA 2 ert,

Mame

s_tool_poky_toolchain_window

_tool_yocto_linux_v3.21.0_release.tar.g

00| §4HQ AX e S0| A2H next & FEH.
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R-Car 50K +2.18.0 Setup

Tool installation file settings

Select the addtional tool . tar.gz file location which delivered along with the main
package.

Tool installation file location

e2studio: | CWRenesasMRCAR_SDKWrcar-xos_tool_e 251:udi-:n_| T
poky_toolchain: |C:WRenesas‘?'?‘RCAR_SDK’?"?char-xu:-s_b:u:uu:u:uky_b:uc| Brawse...

yocto_linux: | C:‘#REHES&S"?'?‘RCAR_SDK‘?'#car-xu:us_b:u:ul_yu:u:b:u_lin| Browse. ..

CONFIDENTIAL

Cancel

X7t otef of Zof ZHECE,

R-Car 50K v2.13.0 Setup

Installing
Flease wait while R-Car SDK v2,18.0 is being installed.

Extract: isp_sample_app_v3h2
: Show details

< Back Mext =

Cancel
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R-Car 50K v2.18.0 Setup =

Completing R-Car SDK v2.18.0
Setup

Click Finish to cose Setup.

[]view README. htmi filei

(]

1]
|!-,|I
fal

R-Car 50K v2.18.0 has been installed on your computer,

CONFIDENTIAL

ance|

Install directory read
@Welcome irectory reacy

Install Location: C:\Renesas\e2_studio_adas

[Change...]

Prerequisite software already installed

Internet connection available
Change Proxy Settings...

Ready to install

Software to install:
» Renesas e2 studio ADAS SDK v22.2.0,R20220207-2020
» Renesas Smart Configurator for ADAS v22.4.0,:20220207-1053
« Java Runtime v11.0.0
= Renesas e2 studic Common Components v22,2.0.R20220207-2020

2020

» Renesas e2 studio Common Components for Linux ARM Devices
v22.2.0.R20220207-2020

= ARM D5-5 Toolchain Integration v1.0.1.v20190013-0843

= Eclipse CDT Linker Script Editor and DSL v1.0.105.,+20211207-1901

V202202072040 User: All Users < Back Install

Renesas e” studio ADAS SDK 2022-02 Setup
ENESAS

= Renesas &2 studic Common Components for ARM Devices v22.2,0,R20220207-

-~

Cancel
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Cancel

Renesas e® studio ADAS SDK 2022-02 Setup
Select the extra features you wish to install | z E N ESAS
Welcome Japanese Language Support
O
@ Extra Features
N, Chinese (Simplified) Language Support
O i)
Ry
N, Chinese (Traditional) Language Support
O i)
Ry
Git Integration
O
Git SCM Support
P Terminals
O i)
e AMSIA102 compatible Terminal support for Serial, ssh and Telnet
RTOS
O
FreeRTOS & OpenRTOS Debug Support
Select All
V202302073040 User: All Users <Back ||| Next> | Install

{ 2022-02 Setup

Renesas e” studio ADAS SDK 2022-02 Setup

Welcome Ready to install

Extra Features Software to install:

. » Renesas e2 studio ADAS SDK v22.2.0.R20220207-2020
Customise » Renesas Smart Configurator for ADAS v22.4.0,,20220207-1053
Features » Java Runtime v11.0.0
L — » Renesas e2 studic Commoen Compenents v22.2.0.R20220207-2020

Shortcuts 2020
» Renesas e2 studic Common Components for Linux ARM Devices
@ S v22.3.0.R20220207-2020
SIIE DY - ARM DS-5 Toolchain Integration v1.0.1.v20190913-0848
» Eclipse CDT Linker Script Editor and DSL +1.0.105.»20211207-1901
= Open)DK v11.0.12.202111101023
» Renesas Build Support Files v8.8.0.v20220125-0945
» Renesas Common Project Import/Export v8.7.0v20211116-1513
» Renesas Debug Views v8.8.0.,v20220207-0312
» Renesas Smart Help v8.8.0.v20220113-0134
» Renesas e studic ARM GCC Linare toolchain feature v8.2.0.v20200701-1823
» Renesas 2 studic Common Build v8.8.0.,»20220126-0932
» Renesas e2 studic Commeon Build for GCC & LLVM Toolchains
v8.8.0,420220202-1344
» Renesas e2 studic Commean Build for Renesas Toolchains v8.8.0.v20220126-
0547
» Renesas e2 studic Common Core v8.8.0.v20220121-0243
» Renesas e studic Memory Usage View v8.7.0.v20211203-1034
» openjfx.media.feature v11.0.0.201901231300
» openjfx.standard.feature v11.0.0.201901231300
» openjfx.swing.feature v11.0.0.201901231300

202202072040 User: All Users

RENESAS

» Renesas e2 studic Common Components for ARM Devices v22,2.0.R20220207-

Mext > Install Cancel

Ll

Document name:

O] EM2 XX AR et 2= 2= Renesas O] A2MH, 0|5 FH =8, R Al HEQ A E et + A5 A= UL
All rights to the intellectual property rights of this document is to Renesas Electronics Korea. and we inform you that if you do unauthorized
use and leak outward this document, will be held liable for the payments of damages.

Page No
18/ 67




Doc ID

Date

Doc Name

Project Name

C(S)ID

Team Name

:{ENESAS

BIG IDE/

5 E2Studio €4

X7t 262 =M of2f EH 2 0| 5510 e2Studio £ &

~ 4| > misPC

v 3 Quick access
M Desktop
Downloads
E Documents
= =
rork

OneDlrive - Renesas Electronic

This PC

Bl Project
B8 HELL

Local Disk (C:) Renesas

StartupGuide_0_29

poration

Liet QUX| §20t, d5t7| 7t #| 2L BEEAl 2| HEE

ESY

e?_studio_rcar eclipse

MName

l configuration
B diopins

. features

| e

. plugins

. readme

t = F B m

0z
_O'ﬂ
)

= .

Window  Help
N
Editor

Appearance

igation

Preferences

printt(
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I E—

GO0 emwame |

e Preferences

R-Car

Language Servers

Library Hover

Oomph

Remote Development

Remote Systems

v Renesas

Breakpoints
Device add-ins Suppc
IMP-PCTools License
Launch Settings
Logging
Module Download
Mty Renecas
R-Car
Renesas Lk
Renesas Toolchain Mi
Smart Browser
Srmart Configurator
Smart Manual
Support Folders
Trace32
Tracealyzer
TraceX

R-Car SDK tools configuration

r Teoclchain Configuration

M Use default Toolchain Configuration location

Location: C\Renesas\rcar-xos\v3.21.0htools\e2studio\eds_toolchains_configuration-windows.json | Browse...

r Sample Application Catalog
W Use default Sample Application Catalog location

Location: C\Renesas\rcar-xosiw3.21.0hsamples\samplefpplicationCatalog.json | Browse...

Restore Defaults Apply

Apply and Close Cancel

™ Of2H 2F 20| New RCAR Cmake T2 X E M A A| M

e workspace - HELLOWORLD_sample/application/src/main.c - & studio for R-Car

W

File  Edit Source  Refactor  Mavigate  Search  Project  RenesasViews Run  Window  Help

Mew

Open File...

Open Projects from File System...

Recent Files

Close Editor
Close All Editors

& PRefresh

Convert Line Delimiters To

Document name:
Ol EMo XX ARH et 2= AEl=

Alt+5Shift+MN > Renesas C/C++ Project 3
R-Car CMake Project A CMake Project for Renesas R-Cz
Makefile Project with Existing Code

C/C++ Project

Crl+ W A

Ctrl+Shift+W Pin Configuration File

Convert to a C/C++ Project (Adds C/C++ Mature)
Source Folder

Folder

Source File

Header File

mEDERES BERBE

File from Ternplate

&

Class

o
b

| 3

Example...

Other...

B
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Project Name
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New R-Car Project

Choose sample application to use to create new R-Car project.

Sample applications:

Filter: | Find My Target...

MName Description Devices
OSAL RESOURCE sample OSAL RESOURCE Sample application *
OSAL MEMORY sample 0SAL MEMORY Sample application *
OSAL DEVICE sample OSAL DEVICE Sample application *
ICCOM sample ICCOM Sample application

IMP sample IMP Sample application

IPMMU sample IPMMU Sample application

VIM sample VIN Sample application

I15P sample ISP Sample application

INKAKALL BARICD cowmonla IDKARALL RARICD Cormnlo smnlicadine

Sample application details:

Me further information.

Cancel

20| = Hello World ZZX E

At T of Al

 warkspace - HELLOWORLD_sample/application/src/main.c - * studio for R-Car
File Edit Source Refactor Mavigate Search Project RenesasViews R Window  Help

EI # Run | HELLOWORLD sample ;| & VaH2 Simulation B A @9 i[ENewComnedtion.  ].7 .7

Bie Project Explorer 3 BESY ! =8 BmancXx
v
P

)i
RCAR_X0S_0S )
RCAR_XO0S_TARGET ¥
RCAR_XO0S_GIT_ORIGIN URL
RCAR_X0S_GIT_TAG_NAME
RCAR_XO0S_GIT_TAG_IS_AHEAD
printf( Git RCAR_XOS_GIT_TAG |
printf( RCAR_XOS_GIT_TAG_NAME
RCAR_X0S_GTT_NO_COMMTTS_HEAD_OF_TAG

printf
printf
printf
printf

RCAR_X0S_GIT BRANCH )
RCAR_X0S_GIT COMMIT HASH )

(
(
(
(

<

B Problems 2 Console B Properties M Smart Browser %8 Smart Manual

d Console [HELLOWORLD,_sample]

Consolidate compiler generated dependencies of target helloworld sample_app_v4h2
[100%] Built target helloworld sample_app_v#h2

Clt 2 X8 of Al
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a || ® Debug ]_sanm 2 V4H2 Simulation

B Project B Launch in 'Debug’ mc

B ctn
B elf-init.c
B initc

L_THREAD_HANDLE_INVALID;

oX% BENRERE
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6 GITBash&7H

5t719 482l GIT O] A&| =0f AT
sh UM O A 2

A=

W 7hd st St
is

§ Ofe2H 2 20| Git Bash M| w7+ L0 OF SHCt.

B[}
o

lu

o
LIS
o

View

Sort by

Group by

Refresh

Undo Delete Ctrl+Z
CrowdStrike Falcon malware scan

Git GUI Here

Git Bash Here

Open with Code

Give access to

Git Clone...

Git Create repository here...

TortoiseGit

New

Properties

otz 2t 20| Is HHHE YU S M, Samples ZZHM E ZH{0]| 2| X|5t0{0f ST}

6.1 Build

Ootell 1& 2} 20| “/build_linux_dev_board.sh” @E O E /=5t Build £ A& 4 ULt
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Q} MINGWE: /c/Renesas/rear-xos/v3.21.0/samples
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c/Renesas /rcar-xos/v3.21.0/samples
£ ./ build_Tinux_dev_board. sh

cmake version 3.21.0

CMake suite maintained and supported by Kitware (kitware.com/cmake).

L.

GNU Make 4.2
This program is built by Equation Solution <http vww. Equation. com:
Copyright 988-2016 Fr Software Foundation, Inc.

1 later <http://gnu.org/Ticenses,/gpl.html:

-
to change and redistribute it.
-lﬁ.'..

PC does not set SDK wariable.

OfzH @ Z+Ho| K sH= A E3 E Device 12|11 Build type 2 2= 5™ Build 7+ &I & = Ct

select application in the 1ist: [impsample
Select the SoC to build application (w3hl|v3m2|w3h2|sd|vdhZ|vdm): wdh

Select the SoC to build application (w3hl|v3mZ|v3ih2|s4|v4h2|vdm): [vah2
select the build type (release|debug): release

rear-xos/v3.21.0/tools/toolchains /poky/sysroots/x86_64-pokysdk-mingw32/usr /bi 0/tools/toolchy

-D_POSIX_C_SOURCE=200809L @CMakeFi]l ple_vah2.dir/includes_C. : toolchains /pol aarch64-pol nux -Wextra -Wco

-a76 -DNDEBUG -03 -std=c99 -MD -MT CMakeFiles/impsample_v4h2.dir/C_/Re 0/sw/aarch64-gnu-Tinux/src/osal_configurat arget/Tinux _configuration.c

/osal_configuratio / /r_i / /Renesas /rcar-xos/v3. 21. 0/sw/aarch64-gnu /src/osal_config on/src/target/14
al_configuration

oolchains/poky/sysroots/x86_64-pokysdk-mingw32/usr /bin/aarch64-poky-1inux/aarch64-poky-11nux-gec. exe --sysroot=C:/Renesas/rcar-xos/v3. 21.0/tools/toolch]
inux -Wextra -Wconversion -Wunused -Wuninitialized -pedantic-errors -Wall -Werror -march=armvB.2-a -mcpu=cortex-a76 -DNDEBUG -03 -Wl,-gc-sections GCM{
: Leaving directory 'C:/Renesas/rcar-xos/v3.21.0/samples/impsample/build_linux_dev_board"
t target impsample_v4h2

Leaving directory| 'C:/Renesas/rcar-xos 21.0/samples/impsample/build_Tinux_dev_board’
rcar-xos/v3.21. 0/tools/cmake-3. 21. 0-windows-x86_64/bin/cmake. exe -E cmake_progress_start C:/Renesas/rcar-xos/v3.21.0/samples/impsample/build_Tinux_dev_board/CMakeFiles 0
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6.2 Simulator (SIL)

OtzH 2k 0] “./build_simulator.sh”E& = 5t™ Host PC 0l A A| &2/ 0|4 0| 7} 3tCt.

imulator. sh

i =2 2= C}+S o v Sl = =
Build 7} t2 =M A S 0| ({FE E=Ch Yes 2 HEHE 2R ot e 20| Z2 10| A= AS
= S A O
ol 4 Qi
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7 MCAL

5t7] AIO|EE S8l Davinci & CHR2E2E gh=rf,
R-Car-V4H - Best-in-Class Deep Learning at Very Low Power, System-on-Chip for Automated Driving
Level 2+/Level 3 | Renesas

R-Car-V4H @ Preview

Overview Documentation Design & Development Support Videos & Training

Software Downloads

Type

DaVinci Configurator Pro
8 2P 42812M8B

Related Files:
* Application Note

R-Car VAH LPDDR4x Initialization Code Tool

a u B8 KB

R-Car V4H LPDDRS Initialization Code Tool
B X5X 176KB

Dec 1, 2022

R-Car V4H Eye Opening Tool for LPDDRdx
8 ZP S503MB

R-Car VAH Pawer Estimation Tool
8 xsM 73 MB

7 items

5t7| AIO|EE &dlf VAH MCAL E LR 2 E HH=Cf
MCAL 2 MyRenesas & &3l M Bt T2 2 =7t 7+S St (QM Version)

R-Car ADAS xOS3 SDK Secure Content | Renesas
R-Car ADAS x0S3 SDK Secure Gontent

Documentation ~ Downloads

All Types v

Type

SDK2 installer for Linux PC (SDK v3.21.0)

Software & Tools - & SH 48473MB
Mar 8, 2024
Software Related Files:
+ Manual - Software
SDK2 installer for Windows PC (SDK v3.21.0)
Softw. - EXE  479.07MB
oftware & Tools a8 7 Mar 8, 2024
Software Related Files:
* Manual - Software
Software & Tools - MCAL R-Car V4H
Feb 5,2024
Software @ zP 19.85MB
Software & Tools - MCAL R-Car V4M
Feb 5,2024
Software @ zP 1831MB
R-Car V4H AES_ACC package (SDK)
Software & Tools - 8 6z 1446MB
o Feb 8, 2023
Software Related Files:

* Manual - Software o

Document name:

O] EM2 XX AR et 2= 2= Renesas O] A2MH, 0|5 FH =8, R Al HEQ A E et + A5 A= UL
All rights to the intellectual property rights of this document is to Renesas Electronics Korea. and we inform you that if you do unauthorized 27 / 67
use and leak outward this document, will be held liable for the payments of damages.

Page No



https://www.renesas.com/us/en/products/automotive-products/automotive-system-chips-socs/r-car-v4h-best-class-deep-learning-very-low-power-system-chip-automated-driving-level-2level-3#design_development
https://www.renesas.com/us/en/products/automotive-products/automotive-system-chips-socs/r-car-v4h-best-class-deep-learning-very-low-power-system-chip-automated-driving-level-2level-3#design_development
https://www.renesas.com/us/en/secure/r-car-adas-xos3-sdk-secure-content#downloads

Doc ID Date
Doc Name Project Name REP!%?‘&S“

C(S)ID Team Name

CONFIDENTIAL

7.1 Installation

By Mew item - = Open ~
Copy path B Easy access - B Edit
Copy Delete Rename MNew Properties
B Paste shorteut o~ = folder = P History
Open

roard Organize Mew

LA l Users a5139300 Downloads DaVinci_related_files_R19-11 DaVinci_related_files R19-11

MName

v b Quick access

CBDZ2100679_D00.exe
B LLWEB-10012778_HowToDaVinci_20220221.pdf
10106_notice_davinci.pdf
B Documents i r20 | otice_davinci.pdf
B3 Pictures

oteff 81t 0] =& ¥ st= =M 7t A=, Ol = “LLWEB-
10012778_HowToDaVinci_20220221.pdf” TtY = &1 5tH = Cf.

DAVINCI INSTALLATION (1)

Extract the provided package.
Call the DaVinci installer CBD2100679_D00 exe.

Select a directory for extraction.

Enter the password BEdEfFHRPTTDgGV

Yeclid Embedded Softwant

VEETOR 2 ecine Embedded Softwars deftvary. select e
g ¥
T This diskag will cosa AURIMEtay aRar o dshar i
= 1l g | compliey edracied Reler e e Dooumenia@oniGuide_" pd? _
=] lml acated in e root falder of your exdracied delivery Io ind ot the

Erter sutamend fin the o peted fle:

roaed atwpa .
3 - Corsonenia, .. \CompineLcerne_ MR, i
- L e
o | | coew
Cetrarson Solder
[: teacior SR 300670 D0 Brogss

Extract =

A7) 2tREH 0 w0l o2t MCAL off = BSWMDT It S Davinci 4| Z2C 2 SALSHC,
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3 Home

py Paste

BSWMD

Share

opy path

Maove

B Faste shortcut 45+

Clipboard

v . Components
# Quick access
M Desktop
Downloads
E’ Docume
B3 Pictures
l work

CarlV4H_Vam

- Renesas Electronic

Downloads
Music
B Pictures
deos

“= Local Disk

!“ Network

1Titems | 1item selected 64.6 K

File Edit Mavigate

NS H|9
Eu'.'j Basic Editor &%

E8

H;ir " Can
b Cdd
k= Dia
k= Eth
b Fls
b Gpt
!_tr * Mcu
h_‘r * Port
b Spi
B wdg

View Project

MSR_Ve:

oration

Help
| 42| = [E |

E‘ T New item ~
Copy
to~

I:II.

Delete Rename

New
folder

11911_SPI_V4H.ancml
% R1911_WDG_V4AH.areml

i' Easy access ~

& open ~

B cait
Properties .
- rg History

Open

Date modified

22/2021

10/31/2023 12:00 PM
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elect all
elect none
nvert selection

Select

File
ARXML File

Select an itemn to display its properties.
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7.2 Building

Please refer to Mcal Module overview

7.3 Make File Integration

aL [} modules

25 Z2H0| ¥st= 25S Copy st 27| ettt

\\Module\sample application\make\arm 2 £ 0| &3t make It 2
re\V4H\common_family\make\arm\ 9/ X| £ S A 204 7| StCH

RS 2 +330
TS MO RE2 AN stL, RS £ 20 L F0| Compilation ZHOIA 50| g =S HFof ik,
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] armi#interrupt
)¥tsrearmi¥interrupt_VectorTable.c
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MODULE_DBASE_REQ = yes
MODULE_DB = Mcu_PBcfg

MCU_MODULE_MAME = mcu

MCU_MODULE_CORE_PATH = $(MODULE_CORE_PATH)

MCU_MODULE_COMFIG_PATH = $(PROJECT_ROOT)WS(MICRO_FAMILY)WmoduleswWmcusample_applicationW$(MICRO_SUB_VARIANT)WS (AUTOSAR_VERSION)
MCU_MODULE_CONFG_FILE = $(MODULE_CONFIG_FILE)

MCU_MODULE_DBASE_REQ = $(MODULE_DBASE_REQ)

MCU_MODULE_BSWMDT_CONFIG_FILE = $(MODULE_BSWMDT_CONFIG_FILE)

MCU_DEM_CONFIG_FILE = $(DEM_CONFIG_FILE)

2|9} Z+0| MODULE_DB, MCU_MODULE_NAME, MCU_MODULE_CONFIG_PATH 2| &M 2 43

DET_CORE_PATH = $(STUBS_PATH)WDet
include $(DET_CORE_PATH)#Wmakettdet_defsmak
include $(DET CORE_PATH)#make¥det ru es.ma4

OS_CORE_PATH = $(STUBS_PATH}Os
include $(0OS_CORE_PATH)#makeWos_defsmak
include $(OS_CORE_PATH)¥make#os_rulesmak

DEM_CORE_PATH = 3(STUBS_PATH)WDem
include $(DEM_CORE_PATH)WmakeWdem_defs.mak
include $(DEM_CORE_PATH)WmakeWdem_rules.mak

RTE_CORE_PATH = $(STUBS_PATH)WRte
include $(RTE_CORE_PATH)WmakeWrte_defsmak
include $(RTE_CORE_PATH)WmakeWrte_rulesmak

otz ™57 AAof = =T
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inclu
inclu
inclu

{LNKFILE_DB)

e...
UTPUT

JLE_D

Jone ..

nodulestmcu

] MODULE_CORE_PATH)#makeWrenesas_

7.3.2 Module Make File & &

Module Make Tt 10| 22 £ CommonCustom.mak It& 2 Open StCt.

Ol Z2|7|0l4d PATH 8 X 2

Module Core Path A4 3! 9
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'DE PATH +
UDE_PA TI— +
PATH += $(P

L.'DE_P.u..TI— +

LUDE_PATH +
_PATH += $(DIO_COR ] C
UDE_PATH + ATH)Winclude
:w'rnull_lduwarm

IDE_PATH +
PATH += §

Module main & & o}l F 7}

7.3.3 Stub File

Common*.mak It 0| 2t2 | ™ Stub make file = &5 14 S ol OF StC}.

Stub.mak I} S open 5t0{ SchM 2! RTE It 2 F7ta Of SHCt.

Path: C:\work\02_Project\15_V4H\03_BasicProject\src\05_Mcal\re\common\generic\stubs\19_11\Rte\src\

SchM_xxx.c Stub It F=7}
(C:\work\02_Project\15_V4H\03_BasicProject\src\05_Mcal\rel\V4H\common_family\make\arm\custom\)
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IWincludeWarm

vi_Port.c

7.4 Sample Application code modification

A
T

ro
oo
40
rE
4>
i
Rl
o[
rot
o
=2
Tl
in
g

Zt 2 52 Z2 Sample Application | AE S Q|510{ &
Wdg_lInit, Port_Init S0 QA C}.

, Mcu_Init,

o
Il

el M prefix E F7t5td =5 &K

C:\work\02_Project\15_V4H\03_BasicProject\src\05_Mcal\rel\modules\mcu\sample_application\\V4H\src\a
rm\

Ot2l Snap shot 2} 20| “Mcu_” 2 &2 Prefix & F7t8HCt.
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int Mcu_main

latile uint32
ile uint8 L

ROGRAM START\N");

Count = 03

_GstVersionInfo.s

" GaaTestResult[

) GaaTestResult[
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8 Teraterm Download

V4H2 ZC 0| A Of2 2F 20| Default Hex I =2 =

ro
gl
o

Local Disk Renesas

! bootparam_s
! cert_head
! cr52_load

s_U28_Ghs_lcumh

File
SREC File

OneDrive - Renesas Electronics Corporation

Flash_Bootloader_
Flash_Bootloader_
Flash_Bootloader |
Flash_Bootloader_

Flash_Bootloader_V4H.ttl 2024 3

2PM

-forEgle_Linu ttl 21,2024 3:12 PM

orVaH_Linu ttl 2024 3:12 PM

cetenv-forVah_Linusc.ttl 21,2024 3:12 PM
arVaH_VaM_V3H_ S G f2024 3:12 PM t PDF Reader ...

i

11,964KB
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8.1 Teraterm A&

Tera Term: Serial port setup and connection

Port: COomM12 o )
Mew setting

Speed: 921600 e

Data: 8 bit o Cancel

Parity: nene e

Stop bits: 1 bit e Help

Flow contral; none e

Transmit delay

EI msec/char EI msec/line

Device Friendly Mame: USE Serial Port{(COM12)

Device Instance ID: FTDIBUS\WID_0403+PID_6010+6&SE03F3D&0E
Device Manufacturer: FTDH

Provider Mame: FTDI

Driver Date: 7-3-2021

Driver Version: 2.12.36.4

Tera Terrn: Terrninal setup

Terminal size Mew-line
QK
| 151 | X |49 | Recemne: LE e
[+] Term size = win size Transmit: | g w Cancel
Auto window resize
Help
Terminal ID:  |VTI00  w [JLocal echo
Answerback: | | []Auto switch (WT=-»TEK)
A O| X I MK
SCIF 2 EE Mot
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Step 3 Switch setting (SCIF download mode)
The Switch setting to execute Flash writer is shown below.

Table.5-1-1:

White Hawk

board(CPU
Board)

SW13|Pin 1
SW57|Center

Table.5-1-2: White Hawk board(Mode Switch Board)

SW Pin1 Pin2 Pin3 Pin4 Pin5 Pin6 Pin7 Pin8
SWi1 OFF ON OFF OFF OFF OFF OFF OFF
Sw2 OFF ON ON ON OFF ON OFF OFF
SW3 ON ON ON ON OFF ON OFF OFF
Sw4 ON ON ON ON ON ON ON ON
SW5 ON ON ON ON ON OFF OFF OFF

Figure.5-1-4: Mode Switch Board

Step 4 Power ON(SW51) cpu board
Switch SW51 to turn on the power.

Table 2.19 Initial Settings of Slide Switches on the Mode Switching Board

Switch Switch Side Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8
INumber Name (C/S) -
SW1 |MODESW-A C OFF ON OFF OFF ON OFF ON ON - -
* MD7 MD& - MD8 MD4 MD3 MD2 MD1 - -
b MD7 MDE& Selection of Master Boot Processor
» Off (1) on (0) Booted through ICUMXA
b Off (1) Off (1) Booted through Cortex-R52
Other than above Setting prohibited
»[  wps | on0)=Setting prohibited | off (1) = Use this setting
» MD4 MD3 MD2 MD1 Selection of Boot Device
b On (0) On (0) Off (1) On (0) HyperFlash ROM boot at 160 MHz (320 Mbps) using DMA
» on (0) On (0) Off (1) Off (1) HyperFlash ROM baot at 80 MHz using DMA
» On (0) Off (1) On (0) On (D) Serial flash ROM boot at single read 40 MHz using DMA
3 On {0) Off (1) Off (1) On (D) Serial flash ROM boot using DMA
» on (0) Off (1) Off (1) Off (1) Octal SPI flash ROM boot at 80/160 MHz using DMA
b Off (1) On (0) Off (1) On (0) HyperFlash ROM boot at 160 MHz (320 Mbps) using XIP mode
» Off (1) on (0) off (1) off (1) HyperFlash ROM boot at 80 MHz using XIP mode
" Off (1) OFf (1) Oin {0) O (1) eMMC bt at 50 WMHz 8 hus widths using DA ;
b off (1) Off (1) Off (1) Off (1) SCIF downloading mode |
¥ Ottt atore Ty promoTeD .
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The combination of settings of the SW57 and SW13 slide switches and the level of a signal from the MAX10 FPGA (U37)
determine the device to be connected to the QSPI0 and QSPI1 pins of the R-Car V4H. For the combinations of the signal
level and switch settings, see Table 2.6. SW57 selects the device to be connected to the QSPIO pins of the R-Car V4H.
When SW57 is set to the pin 1 side, the QSPI0 pins are connected to the HyperFlash memory (U26). When SW57 is set to
the pin 2 position (neutral), the QSPIO pins are connected to the SPI flash memory (U6) or EX-SPI connector (CN3). When
SWH57 is set to the pin 3 side, the level of a signal output by the MAX10 FPGA (U37) determines the device to be connected

to the QSPIO pins. The following shows the initial setting at shipment.

[SW57]
Function
Function Pin 1 side Pin 2 position (neutral) Pin 3 side
QSPI0 connection HyperFlash memory SPI flash memory (UB) or Depends on the
(U2e) EX-SPI connector (CN3) level of a signal from
'.1_. 3 the MAX10 FPGA

(U37)

Figure 2.2.2 SW57 Settings

Table 2.5 Selection of QSPI0 Connection

Setting Functions

Pin 1 side * The HyperFlash memory (U26) is connected to the QSPIO0 pins of the R-Car V4H. (Initial setting)

* The OE# signal of the SN74CB3Q3245 bus switch (U27) goes to the high level.

Pin f + The SPI flash memary (U6) or EX-SPI connector (CMN3) is connected to the QSPI0 pins of the R-Car V4H
Fﬁi&!ﬁiﬂ) » The OE# signal of the SN74CB3Q3245 bus switch (U27) goes to the low level.
* The level of the QSPI_SW_SEL signal from the MAX10 FPGA (U37) determines the device to be connected to the
QSPIO pins.
Pin 3 side [QSPI_SW_SEL == high level]

* The HyperFlash memory (U26) is connected.
[QSPI_SW_SEL == low level]
* The SPI flash memory (UB) or EX-SPI connector (CN3) is connected.

2.2.3. SW13 (SPI Flash Memory/EX-SPI Connector) Specifications

The combination of settings of the SW57 and SW13 slide switches and the level of a signal from the MAX10 FPGA (U37)
determine the device to be connected to the QSPI0 and QSPI1 pins of the R-Car V4H. For the combinations of the signal
level and switch settings, see Table 2.6. When SW57 is selecting connection to the SPI flash memory (U6) or EX-SPI
connector (CN3), SW13 selects the device to be connected to the QSPI0_SSL pin of the R-Car V4H. When SW13 is set to
the pin 1 side, the QSPIO_SSL pin is connected to the SPI flash memory (UB). When SW13 is set to the pin 3 side, the pin is

connected to the EX-SPI connector (CN3). The following shows the initial setting at shipment.
[SW13]

Figure 2.2.3 SW13 Settings

Table 2.6 Device Selection of QSPI0 and QSPI1

SW57 | QSPI_SW_SEL from FPGA | SW13 | Device Connected to the QSPI0 and QSPI1
Neutral - Pin 3 | EX-SPI connector (CN3)
Neutral - Pin 1 | 512-Mbit SPI flash memory (U6)
Pin 1 - - 512-Mbit HyperFlash memory (U26) (Initial setting)
Pin 3 Driven low Pin 3 | EX-SPI connector (CN3)
Pin 3 Driven low Pin 1 | 512-Mbit SPI flash memory (U6)
Pin3 Driven high Pin 1 ]| 512-Mbit HyperFlash memory (U26)
-: Don't care.

8.3 Download

— Function
Function [ Pin 1 side [ Pin 3 side
H | QSPI0_SSL connection | SPIflash memory (U6) | EX-SPI connector (CN3) |
®1 3
| - | -
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Comi2

File Edit

physical destin
source address:
ize:BxPOQR1000

image size

source addres

1éad address

image size

SCIF Download mode (w/o verification)
(C) Renesas Electronics Corp.

-- Load Program to RT-
please send !

:921600bps - Tera Term (1) VT
Setup  Control  Window Help
Reczet terminal

Reset remote title

Are you there
Send break
Reset port

Broadcast command
-
28

Open TEK
Close TEK

source address

N:eMMC Transfer
oader P

N:CR52
N:Built :
N:PRR 1

N:DDRE4BE

UHN

N:QoS setting
fresh interval 1.91 usec

N:DRAM 1

Macro

Show Macro Window
VaH Ve
B.09rch)

N:[COLD_BOOT]

1.0.03)

Ddic Wri

¢« > v 1 B> misec

El MACRO: Open macro

Local Disk (C:) work 02 Project 15 V4H 02_Downloadimage

18+ MEGQ

B 1cuOnly

A
A

=

W Network

7|
=
%8 Local Disk (C:

o2

B terctermmacro

h_B

F
Flash_Bootloader_V4H ttl
F il

File name: | Flash_Bootloader_ V4H.ttl

CONFIDENTIAL
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Pause End

Flash_Bootloader_V..:142:mpause 400

B comi12:921 600bps - Tera Term (1) VT

File Edit Setup Contrel Window Help
eMMC Sector Cnt : H'@ - H'ODBBFEFF

Select area(@-2)>1

- Boot Partition 1 Program
lease Input Start Address in sector 0000
lease Input Program Start Address : E2100808
lork RAM(H'50000000-H'S57FFFFFF) Clear....
blease send ! (Motorola 5-record)

*lease select,eMMC Partition A

@:User Partition Area 1 310 & KBytes
eMMC Sector Cmt : H'® - H'@3B4TFFF
1:Boot Partition 1 1 32256 KBytes
eMMC Sector Cnt @ H'@ - H'@DR@FBFF
2:Boot Partition 2 1 32256 KBytes
eMMC Sector Cnt : H'@ - H'@QR@FBFF

- Boot Partition 1 Program
*lease Input Start Address in sector :ad@e
lease Input Program Start Address : 46400000

lease select,eMMC Partition Area.

B:User Partition Area : 31PBR44E KBytes
eMMC Sector Cnt : H'® - H'@3B4TFFF
1:Boot Partition 1 1 32256 KBytes
eMMC Sector Cnt : H'® - H'@DOOFBFF
2:Boot Partition 2 1 32256 KBytes
eMMC Sector Cnt : H'@ - H'@QRAFBFF

Select areaf 1x1

- Boot Partition 1 Program
lease Input Start Address in sector :ac@@
*lease Input Program Start Address : 50000000
lork RAM({H'50P@00@0-H'S5TFFFFFF) Clear....
blease send ! (Motorola S-record)
SAVE —eMMC
M W Complete!
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8.3.1 MCAL Download
THF MCAL o M S T2 2 E stalol oM ofeff 2 20| AL It O| §& HESHH L2 2 ofH
= Lt

Step 3: Add the MCAL Sample Application into corresponding RCar <DeviceName> IPL package

=  (CR52 domain:

Rename ‘App <MSN=>_ <DeviceName> Sample.srec’ to ‘dummy _rtos.srec” and replace “dummy_rtos.srec’ in RCar

<DeviceName> IPL package.
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9 TRACE32 AtE

9.1 SI=4AN 4

1.1. Locations of Connectors on the White Hawk Board

CN16
RL78 debug serial CN CN40 CN4
(hack sids) 10 pin microSD
0 header card slot
. (back side)
SWET 3”2’,18 ﬁ‘ﬁfﬁ, VaH CN8 - [cNg CN10 CN3031 B
ACC switch reset switch reset switch FPGA »| Mode switching Debug R78-JTAG :
JTAG CN [:| board CN serial CN CN :
) g o Z[oN
. Main JTAG
CN
CN3
ggljlsfan EX-SPICN
power
CN
(5.0V)

o L RRRS |
',
]

TRACE32 £ Main JTAG CN Off & st}

9.2 Trace 32 Connection method

5 e -

o

(=

1. Connection (ex: warm reset script)

Page No
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—Mode ——— — MemAccess ——  — Option Option — Option DisMode —
O Down Denied v | | Omaskasm 1MPUBYPASS @ AUTD
) NoDebug [ IMASKHLL []ZoneSPACES O ACCESS
(@) Prepare — CpuBreak Cintois [CIMACHINESPACES () ARM
O 6Go A TRsT ] DUALPORT O THUME
() Attach — CpuSpot [JEnReset () AARCHB4
O StandBy 7 ResBreak
() Up (StandBy) | WaitReset
@® Up OFF -
— reset
RESetOut

FCPU— | | JtagClock
|R8AT79G-CRS2 | ’710.90MHZ —v\‘
2. Attached ¥ halt

3. Elf Loading

ew Var Break Run CPU ace Perf Cov

(R A A |

Mode i Option — Option DisMods —
O Down i [ImPuBYPASS ®AUTO
© NoDebug [JZoneSPACES | | O ACCESS
O Prepare IMACHINESPACES | | O ARM
QO Go [ ouaLPORT Q THUMB

O Attach O AARCHB4

(O StandBy
() Up (StandBy)
®up

JtagClock
RBATTSG-CR52 10.0MHz ~

’E < :[Data.LOAD.ETf C:\MCAL\V4H\NCAL-v4h-1_19.1.0.D_release\RTMBRC779GCMCLSDADICORE\reT\moduTes\can\sample_application \V4H\obj\arm\App_CAN_V4H_Sample.elf

[ 1ol [ <oddress> | [casiesrge| [ options | | 1 1 1 1 1 1 1 1 1 || | [ previons |
| sree2102304 [stopped T Mo [up

4. Warm reset script
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File Edit View Var Break Run CPU Misc Trace Perf Cov Peripherals Window Help
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(MW A+ 2 0 niEsEs @22

Bilist.auto EI@
M Step ” M Over || A, Diverge H + Return ” ¢ Up ” » Go ” 11 Break H % Mode ”@EI "3 Find: |
addr/1ine |code 1abel mnemonic |comment 1=
-~
HR: 00000004 |[EADDOBFE b 0x23E4
HR.: 00000008 |EADDOTEZ b 0x1F98
HR: 0000000C |EAODO7F2 b 0x1FDC
HR: 00000010 |EAOOO7DE b O0x1F90
HR: 00000014 |EAODO7ED b 0x1F9C
HR: 00000018 |EAQDO/ED b O0x1FAQ
HR: 0000001C |EAODO7DC b 0x1F94
HR: 00000020 |EADDOTEE b 0x1FEO
HR: 00000024 |EADDOBEE b Ox23E4
HR: 00000028 |EAODOBEC b 0x23E0
HR.: 0000002C |EADDOTEA b Ox1FDC
HR: 00000030 |EAODO7DE b 0x1F390
HR: 00000034 |EAODO/EY b Ox1FEOQ
HR: 00000038 |EAODO7DE b 0x1FAQ
HR:0000003C |[EADDO7D4 b 0x1F94
HR: 00000040 |E3400000 mov r0, #0x0
HR: 00000044 |E3401000 mowv r1,#0x0
HR: 00000048 |E3402000 mov r2,#0x0
HR : 0000004C [E3403000 mow r3,#0x0
HR: 00000050 |E3A04000 mov r4, #0x0
HR: 00000054 |E3405000 mov r5,#0x0
HR: 00000058 |E3A06000 mowv ré6,#0x0
HR: 0000005C [E3A07000 mow r7,#0x0
HR: 00000060 |E3408000 mowv r8,#0x0 v
5. Go main (Enter)
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RCAR/V4H 2| Lif & 144Kbytes Secure Rom & 211 Q! &L Ct
(K]
Extemal Serial Flash ROM
(Hyper Aash or Octal Flash AKByte
or QSPI Flash) offset: Sector Area:
Boot ROM H’ 00000000 O
H' EB100000 Bmtm acod gom“‘a“d
or . ROM program /
H' EB104000 5
A H’ 00000000 H’ 00003000 3
V4 IPL address (4Bytes) -
i ,:63"3 IPL data size (4bytes) : %%g%gz
RT-VRAM (mirror area) )
H’ EB2000!
Boot ROM Parameters
IPL address
Jumps to IPL IPL data size
H' EB21 0000 R R R R R R R
IPLi
i e — I
W EnaFCono SRRt
Work area
H’ EB2FFFFF

Figure 31.5 IPL transfer and Program image

Ol bootRom 2| ZZ 182 MD Eof et Ats2 2 FE0| 2F =T
J|ZH 22 1t IPL & Loading 5t= S = BtCt.
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|On-chip ROM boot
|

| Boot address.

| ' 0o_EB100000

|HyperFlash XIP mode boot
|

Master ICUMX boot I
I Cortex-A76 all, Cortex-R52, |
| Power OFF |

|
|
|Boot address: |
I

|

I

| I
: H' 00_0BLO000O :

Cortex-R52 executes the
instructions in on-chip ROM

Cortex-R52 executes the instruction
at H'00_08000000 using XIP mode
of RPC.

Same as Master Cortex-R52 boot
flow replacing Cortex-R52 with
ICUMX except for the boot
address. On-chip ROM boot
address is H'EB104000.

h
HyperFlashSerial Flash ROM/Octal
SPI Flash/eMMC using RT-DMAC
boot sequence ©

IF{ MD[4:1] is reserved setting)
then:

no boot error output from SCIF
else:

-Data (except IPL) transfer

-IPL transfer

-jump to the specified address.

Doc ID Date
Doc Name Project Name REFNF(-%FS/%S
C(S)ID Team Name
CONFIDENTIAL
S
e o |
e Others
MD[4:1] = 1010 or 1011
__________ R ()

Figure 31.3 Cortex-R52, ICUMX boot operation overview

10.2 15t IPL (ICUMX IPL)

ICUMX IPL 2 BootROM ZZ 130 el 2EE= 1 AMEL|CH ICUMXIPL 2 2 &

S Al H 22| 0ff A

HtO|L4 2| O|0| X[(GAMH ==, ICUMH ZZ2 12 RTOS, CX 2nd IPL, CA Z=13 1 Secure FW)E

ZEStD ASME AESHH ZEE o|R| X2 FEY HALE 4 E LT ICUMX IPL Of HEO[L4 2|
olp|xof FEY HAAM dS5HH ZH CPU Of T8t HO[H 2] O|0| X & FE &L Tt

ICUMX IPL o 7+ Z = Of2j @f ZLCt.
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......... Cortex-R =ssres.
cx 2™ IPL

Image load &

Integrity check Wake up Cortex-R

I Execution
Secure
FW _l ICUMX IPL BootROM Program
I 1
Image load & : 1 Image load &
Integrity check - ——————————_2 Integrity check
U, o 1] -

Figure 1-2 Scope of the Internal Program of ICUMX IPL (for VAH/V4M)

ICUMX IPL loads a binary image to RAM (RT-SRAM, RT-VRAM *1, System RAM, SDRAM or Code
SRAM) from external flash memory.

Binary images loaded by ICUMX IPL are shown below.
- Key certificate

- Cert header

+ G4MH program image *2

+ ICUMH program image

- RTOS

+ CX2nd IPL *3

+ CA Program #[X] *4

- Secure FW

- Secure data *5

- Certificates of each binary images. *6
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- Load

E Memory [:l Binary image
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Key Certificate and
Content Certificates of
each binary image

external flash memory

Secure data

for Secure ad
Secure FW Firmware CX 2*IPL
RT-VRAMO System RAM
Key Certificate and
Content Certificates of
each binary image
ICUMX IPL Secure FW ICUMXB CX 2% IPL
Secure data

Figure 1-6 Data flow of a binary image (for VAH/V4M)

J|2HQl A A A= ot 2F 2Lt Boot Rom £E O] @FE &1 ICUMX Sl =213

StH ofeff et 22 A B ATF AR C

=)
=

RT-VRAMO of 23

R-Car V4HIR-Car V4M
[Legenda)— — — «Syncronus [Tprocess — Integrity check of image
Asyncronus L', = Loader sequence

! DMA/ Secure Engine
2 RPCoreMMC | ¥

DMA/RPC or eMMC

DMA/RPC or eMMC

DMA/RPC or eMMC

I
| -
N |SecureEngine Secure Engine |
| .
i 1
Boot Rom | | ICUMXA foad _uSecurewmward n
Y -
cpPU IP's Load certificate || Integrity check of \ Load CX2nd IPL oad Secure Firmware oad Securedata || IP'srelease | |
Initialization | Initialization | (includeminimum || minimum version or Secure -
ICUMXB H version table) table (TEMV/NTFMV) Integrity check IEnﬂf CRS2 || firmware |
| of CX 2nd IPL :
- Integrity check of |
! Secure Firmware ‘
e e A S A A A R S S ...~ =
Cortex- CX 2nd IPL(*1) l___I mros ]
R52
Cortex- BL31 ]
A76
Figure 3-12 Sequence of ICUMX IPL for V4H / V4M (load target is CX 2" IPL)
—
7| 2292l Memory Area = Of2f| @ ZC}.
= |-
Boot Rom 0| { 20| 22 =l IPL Image 7t A3 &= 10| Ct.
2E X753 FEl Y 2H0| 22 EH CRIZE 7R Secure Firmware & 3 StCt.
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m After transferring the binary image of RTOS to RT-VRAM, ICUMX IPL boots up the Cortex-R and

sector
SAD
SA1
SAS
SA9

SA10

5A13

S5A14

SA18

SA20

executes RTOS on Cortex-R.
After transferring the binary image ‘Secure FW’ ‘Secure data for Secure Firmware’ and all ICUMX
IPL processing is finished, ICUMX IPL executes Secure FW.
ICUMX IPL jumps the program counter to Secure FW entry point. The entry point is the top
address of the binary image of Secure FW.

Offset

|Mem0ry map when after loading

Flash

'R

foeaces

Key certificate and IPL program certificate

H

000840008

IPL image for ICUMX Loader(1st)

T

‘ee14ee000)

IPLimage for ICUMX Loader({2nd)

I r T T £ ¥ £ T ¥ T I I LT £ I T T

T T T T T

‘98240000

Cert Header(1KiB)

00240409

Test data for QSPI DDR mode(4byte)

88241080

TFMV Key Certification(8KiB)

068243668

NTFMV Key Certification(8KiB)

00245009

TFMV minimum version Table (2KiB)

88245800

NTFMV minimum version Table (2KiB})

Boot Rom&l& 2%

RT-SRAM (1MiB)

write prohibit

Key certificate and IPL program certificate(1st)

Key certificate and IPL program certificate {2nd)

IPLimage for ICUMX(128KiB)

808245008

Secure FW certificate(2KiB)

00246809

RTOS certificate(2KiB)

00247009

CX 2nd IPL certificate(2KiB)

88247800

Reserved(for 54)

06248668

Reserved(for 54)

00248809

Reserved(for 54)

88245000

(CA Program#1 certificate(2KiB)

808245869

CA Program#2 certificate(2KiB)

0024A008)

CA Program#3 certificate(2KiB)

8824800

00248009

CA Program#5 certificate(2KiB)

08248800

CA Program#6 certificate(2KiB)

0024Ce0?|

(
(
(
CA Program#4 certificate(2KiB)
(
(
(

CA Program#7 certificate(2KiB)

8824C800|

(CA Program#8 certificate(2KiB)

0808240008

TFMV minimum version Table Certificate (2KiB)

06240808

NTFMV minimum version Table Certificate (2KiB)

T =

' 00280009
‘98340008

Secure Firmware image (640KiB)

Secure data for Secure Firmware (112KiB)

T

‘98380000

Reserved(for 54)

Cert Header

TFMV Key Certification

NTFMV Key Certification

TFMV minimum version Table

NTFMV minimum version Table

E4

' 98480008

CX 2nd IPL image(192KiB)

T

' B89aeee8e)

Reserved

“|Content Certificate

reserved

+ |Secure Firmware (640KiB)

Secure data for Secure Firmware (112KiB)

stack area of Loader(16KiB)

RT-VRAM(28MiB)

RT-VRAM buffer

write prohibit)

H|rTos(16MmiB)

{ |Reserved

System RAM(384KiB)

CX 2nd IPLimage (192KiB)

Reserved

Shared memory of ICUMX IPLand CX 2nd IPL{256byte)

Hash of integrity checked images (1KiB)

RT-VRAM 2 LW 20| /= SRAM S E A Ol @} 22 Address = Zt=r}.

Address of RT-VRAMSs are below:

RT-VRAMO: 0xE000 0000 to OxE1BF FFFF (up to 28MB)
RT-VRAMI: 0xE200_0000 to 0xE3BF FFFT (up to 28MB)

RT-VRAMO(Only) 2 0xEB20_0000 =2 = Mirrored &[0 /LY.
Only in RT-VRAMO, 1MB of SRAM area (0xEO00_0000 to OXEOOF_FFFF) are mirrored other area
(OxEB20_0000 to 0XEB2F_FFFF).

H'EB200000
H'EB201000
H'EB205000

H'EB210000

H'EB230000
H'EB231000
H'EB233000
H'EB235000
H'EB235800
H'EB236000
H'EB23E00O
H'EB240000

H'EB2EQ00O

H'EB2ZFC000

H'E2000000

H'E2100000

H'E6300000

H'E635EFO0

H'E635FCO0
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0x00_E000_0000 (Mirrored 0x00_EB20_0000) 0x00_EOOF_0000 (Mirrored 0x00_EB2F_FFFF)
0x00_E200_0000 0x00_E20F_FFFF

» Address

SRAM (1MByte)

Figure 36.2 Address area of R'I‘-VRAM in Compatible mode

10.3 2" IPL (CR52 Core1)

CX 2nd IPL 2 eMMC(O| 5t "2| & Sef Al M Z22|"2t3] &0 A HEO[LH 2| O|R|X| 2E 7|s& M S L

Table 1-1 Function list of the CX 2" IPL

Functions Explanation

Hardware initialization Initialize the configuration and the hardware used by the system.

Display the booting message | Output the message (software version, etc.) to SCIF or HSCIF.

Loading the image (S4) Load binary images (Secure FW, Trusted OS and Non-Secure OS).

(V4H/V4M) Load binary images (RTOS, Secure FW and Non-Secure OS).

Starting Secure Monitor Execute a Secure Monitor binary image after CX 2" IPL processing was finish.

=) o = i
2 |PL S Of2f o 2 7|2 Fel XS ZHECh
CA76
Normal World
Non-Secure
RTOS
0s
on CR32 CoreQ
(u-boot)
ccure World Image| load Execution
i ik sy’
1 I —
1 [
1 ¥
Secure | crs22ripL [N Execution
Monitor 1 [ ICUMX IPL
Execution Execution | on CR52 Corel !
:. _____________ ! Image load

Figure 1-2 Scope of the Internal Program of CX 2" IPL (V4H/V4M)

10.3.1 Memory Structure
2nd |PL £ 0|3} 57| 23 A= RAM 2| Mirror Area Of| i 3t 0|3 7

I = R 5tCt
RT-VRAM 2 L 20| 2= SRAM 2 2 A{ O}24 2} Z+2 Address & 2=

=
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Address of RT-VRAMSs are below:
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RT-VRAMO: 0xE000 0000 to OxE1BF FFFF (up to 28MB)
RT-VRAMI: 0xE200_0000 to 0xE3BF FFFT (up to 28MB)

RT-VRAMO(Only) 2 0xEB20_0000 Z= 4 & Mirrored &/0f QICk.

Only in RT-VRAMO, 1MB of SRAM area (0xE000_0000 to OXEOOF_FFFF) are mirrored other area

(OXEB20_0000 to OXEB2F_FFFF).

0x00_E000_0000 (Mirrored 0x00_EB20_0000) 0x00_EOOF_0000 (Mirrored 0x00_EB2F_FFFF)

0x00_E200_0000 0x00_E20F_FFFF

» Address

SRAM (1MByte)

Figure 36.2 Address area of R’I"VRAM in Compatible mode

o - =
2nd IPL 2 System RAM 0 2| X| §tC}.
Table 3-3 Hardware resource (V4H/V4M)
Component | Channel Purpose Initialize | Release/
Finalize
RT-VRAM1 - Executing the RTOS. - -
SCIF ch0 Displaying starting message and log message. - -
HSCIF ch0 Displaying starting message and log message. - -
SDHI - Reading the eMMC. Yes Yes
System RAM | - CX 2™ |PL runs on System RAM. (Top address: H'E6300000, - -
Size: 384KiB)
LPDDRS- - Loading programs from eMMC. - -
SDRAM

R-Car V4H|R-Car V4M|

Hash stored address

Physical
Address System RAM (384KiB)

H'E6300000

CR52 2nd IPLimage (192KiB)

H'E6330000|reserved

H'E635FF40|CR52 2nd IPL Hash (64bytes)

reserved

H'E635FFCA|Secure FW Hash (64bytes)

Figure 3-9 Hash storage memory map for V4H/V4AM
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Memory map when after loading
sector  Offset Flash RT-VRAMO[1MiB)
SAD R aanaaaad) Key certificate and IPL program certificate write prohibit
AL H*88040889 o) image for ICUMX Loader|1st) Key certificate and IPLprogram certificate(1st)
SAS R e0140888 o) image for ICUMX Loader(2nd) Key certificate and IPLprogram certificate (2nd)
5AQ H'88240888 cert Header|4Kig) IPLimage for ICUMN(128KiE)
F"88248488 1ot data for QSPI DOR mode|abyte)
T E8zA1888 TFMY Key Certification|EKIB) cert Header
HBAZAZBBY TRy ey Certification{EKiB) TEMV Key Certification
H' 28243888 TR minimum version Table (2KiB) NTFMV Key Certification
H88245889 yTrny minimum version Table {2KiB) TFRO minimum version Table
T e8zAEREY cecure FW certificate|2KiB) NTFM minimum version Table
H 8924688 pTos certificate(2KiB) content Certificate
H'2@24788 cx 2nd IPL certificate(2KiB) reserved
H88247888 pecarved|for 54) Secure Firmware 640KiB)
H'8824E888) pezarvad|for 54) secura data for Secure Firmware [112KiB)
H'8924588 8 necarvad|for 54) stack area of ICUMX Loaden| 16KiB)
HBAZA5BRY . programe cartificate|2xiE)
H'8@245889 c 1 programaz cartificate|2xis) RT-VRAM(28MiB)
88245888 4 program#s cartificate|2KiE) AT-URAM buffer
H'BAZ4ABBY Ca programes cartificate|2xiE) [write prohibit)
H'BRZABBRY . programes cartificate|2KiE) RTOS[16MIE)
F"8824B888 4 programs cartificate|2KiE) [Nrezerved
H*@8240888 ca program#7 certificate|2KiB)
H'BAZ4CB2Y ca programes cartificate|2KiE)
H 8924088 TRy minimum version Table Certificata (2KiB)
H8@24088 yTEny minimum version Table certificata (2KiB)_
SAL0 H"e8I5eRY cecure Firmware image (640KiB)
H*@0348888) cocyre data for Secure Firmware [112KiB)
SAl4 H'8a2EeRR Y necorvad|for 54)
: System RAM([384KiB)
salg  H9845883 oy ynd 1PLimage[102KiB) cx znd IPL image |182KiB)
Reserved
sazo  H Resarvad / nared memary of ISUMICIRL and CX 2nd IPL [2385yte)
I,-" Hazh of integrity checked images |1KiB)
| SDRAM(|Legacy)(2GiB)
f RT-WRAM actual data(23Mis)
sector  Offset eMMC [Boot partition : 1) ."I [write prehibit)
oxo  H'08006B8H nTOS image([16MiB) Reserved
: y BL31[136KiB)
oxggop  HTO180888H pecapyad BL32 / BL33 boot parameter araa [4KiB)
: Reserved
oeaoon  FTBL4BEEEElcs nrosramal image(BL31) (1 U-Boot|2MiB)
oxago0  H'814E0888Y pecervad Reserved
(JJ
mACoD  HT81580888| s program#z image|U-boot)
Legend
=—————# |Load by ICUMX Loader
—* |10ad by X 2™ Loader

HEB200000
HEB201000
HEB202000
HEB210000

HEBZ230000
HEB231000
H'EB233000
HEB235000
HEB235800
H'EB236000
HEB23E00Q
HEBZ240000

HEB2FCOO0

HE2000000

HE2100000

HEE300000

HEG35EFDD
HEE35FCO0

H'40000000

HA1CH0000
H 46400000
H46422000
H'46450000
H"30000000

H'50200000

Figure 4-2 Memory layout (QSPI Flash/HyperFlash and eMMC) of V4H/V4M
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10.3.2 Operation sequence

Figure 3-11 shows sequence of ICUMX IPL in case of load target is CX 2nd IPL of V4H/V4M.

gemda} — — + Syneronus [ process D ey check of image
< Amgreromus [ Loader ssauen I e
OMARPCor | [OMARPC arahiiie 8
e |, =]
e ! | i 1 i i
I i | ! I 1 1
! H 1 H ! L L i I
| e [T T } t :
H
cPu " Jintegrity checkef |17 reicase Firmueare| [Firmware Frmuara i Frermweare
Icumxa i | secure Fermware Security | [securny sacumy 1 securty
w2 sorvcer | [sorvicer I servicas
L ¥ i
1!
i
T 1 T

Figure 3-11 Sequence of ICUMX IPL and CX 2" IPL of V4H/V4M

10.3.3 Download image address mapping

Table 4-3 Information list of release image when ICUMX IPL loads CX 2" IPL of V4H/V4M
(QSPI Flash / HyperFlash)

- Program Top Flash Save .
Filename Address Address Description
bootparam_sa0.srec HEB200000 ' H'000000 ICUMX IPL {Boot parameter)
icumx_loader.srec H'EB210000 H'040000 ICUMX IPL
cert_header_sa9srec H'EB230000 H'240000 ICUMX IPL (Certificate)
dummy_fw.srec H'EB240000 H'280000 Dummy firmware
(Instead of secure firmware)
cr52_|oader.srec H'E6300000 H'480000 CX 2" IPL (CR)
. Program Top eMMC Save eMMC Save L
R Address™ Partition Sectors "' S
' - ' Dummy RTOS
dummy_rtos.srec H'E2100000 boot partition1 | H'0000 (Instead of CR main OS)
Dummy Secure monitor
AArch64_Dummy_CA76_Prog | 1.45460000% | boot partition1 | H'A000 (Instead of Secure monitor or
ram.srec BL31)
AArch64_Dummy_CAT76_Prog | 1.50000000% | boot partition | H'AC00 Dummy U-Boot
ram2.srec (Instead of U-Boot)

Note ") 1 sector is 512 bytes.
MNote *2) Program Top Address must be 512 bytes boundary.
Note *3) In case of build option "ACC_PROT_EMABLE=1", Program Top Address is offset H'20_00000000.
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10.3.4 CR Core Booting

J| 2™ o2 SDKOAME= O

CR52RSTCTRLOD

CR52RSTCTRLZ2
CR52RSTCTRL23

0|= IPL(ICUMX)0ll M S & 0f

=13
=

uint32_t loader_main(void)

oot

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000001
00000001
00000001
00000001

CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST
CR52RST

E AXSH L Ol
=

=
e =
= L 5ol

= AgHC

[l pll= = = = o s o s

a1l
all
a1l
a1l
all
all
a1l
a1l
all
a1l
a1l

: ATl

f2f @F 20| CRO, CR1 0| HE = 11 QIC},

Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets
Cortex-R52 resets

are
are
are
are
are
are
are
are
are
are
are
are

CONFIDENTIAL

negated
negated
negated
negated
negated
negated
negated
negated
asserted
asserted
asserted
asserted

=
Otz 2F 20| arm_cpu_on &£ &dli Reset Register E ZHEE

ofl & 2l X A8 = Ofelf 2F Z 0] APMU Off A A|Of BTt

10. Advanced Power Management Unit

10.1 Overview

The Advanced Power Management Unit (APMU) is a module to control power supply and clock supply to the AP-
System Core. It also provides the reset vector base address for AP-System Core and Realtime Core.

Document name:

O] EM2 XX AR et 2= 2= Renesas O] A2MH, 0|5 FH =8, R Al HEQ A E et + A5 A= UL
All rights to the intellectual property rights of this document is to Renesas Electronics Korea. and we inform you that if you do unauthorized
use and leak outward this document, will be held liable for the payments of damages.

Page No
57167




Doc ID Date
Doc Name Project Name :{EN"%—S

C(S)ID Team Name

CONFIDENTIAL

10.4 RT-VRAM Configuration

RT-VRAM 2 compatible Mode 2} Extended Mode £ #| & StCt.

Specifies the number of way,
Virtual buffer configuration Register for . . 0: 4-way
RTVRAMIK(VBUF_CFG_[K]) RT_VRAM[K] H'6504 8 8 CACHE_MODE B0 RAW . 'I‘. 8-way . .
- This parameter shall be set in conpatible mode. Changing th
is parameter in extended made is prohibited.

Virtual buffer configuration Register for Reserved
RTVRAMU(](\?BUF_CFG_[E]) RT_VRAM[K] H'6504 7 3 - All0 R | These bits are always ready:sb[; ghe write value should alwa

Specifies size of the virtual buffer,
0:

1: 8M
2 12M
Virtual buffer configuration Register f Y
irtual bulter configuration Register for | py_vRAMIK] Hes504 | 2 [ 0 | vBUFSIZE[20) 0 RAW 4: 20M

RTVRAMIK](VBUF_CFG_[k]) 5: 24M
6: 26M

7: setting prohibited
This parameter shall be set in conpatible mode. Changing th
is parameter in extended modle is prohibited.

7|28 2 2 RT-VRAM1 2 Extended Mode & A7 &[0 Q! C}.

vid rtvram_extendmod

-

1

#if (RTVRAM_EXTEND =
uint32_t 1
uint32 t

Base Address Name Base Address
RT_VRAMO H'FFE90000
RT_VRAM1 H'FFECO0000

RT-VRAM | 71 == Of2f 2 &t
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M mode 11 M

Figure 36.4 The size of SRAM area
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28M mode

and Virtual buffer area in the first 1MB area in Extended Mode

Extend RT-VRAM from 1MiB to 28MiB. Valid address of RT-VRAM is 0xE2100000 — OxE3BFFFFF.
The top 1MiB of RT-VRAM (0xE2000000 — 0OXE20FFFFF) become reserved area (cache area of

RTVRAM).

Extended RT-VRAM area’s actual area is 0x40000000 — Ox41BFFFFF on SDRAM. So, this area on

SDRAM become reserved area.

10.5 RGID

2E M2al= A0l 2= Core Off B M2 2 S 5188
V4H °| 42 otz 2t Z2 Region ID & 21 QALY
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R-Car V4H

Table 1-9 An example RGID value for V4H Master I/F

RGID Member Purpose

0 ICUMX Secure FW

1 CR52, Slave(CAN-FD, Flexray, ICCOM, Zepher, MCAL
THS, CRC)

2 Application Domain (Cortex-A76) | Area accessed by software processes managed by
ClusterQ *2 the OS, such as OS/Processes. Normal heaps are
Application Domain (Cortex-A76) | also included. Peripherals that share memory areas
Cluster1 *2 managed by the OS are mapped here.

Ether
PCle

3 Debug Debug

4 Application Domain (Cortex-A76) | This area is controlled via OSAL and the memory
ClusterQ *2 handled is also allocated via OSAL. The CV-related
Application Domain (Cortex-A76) | IMR, CSI/VIN, ISP, DOF, SMD-PS/POST, IMP
Cluster1 *2 (including VDSP) are mapped here.

IMR
CSI/VIN
ISP
DOF
SMD-PS
POST
IMP

5 Application Domain (Cortex-A76) | An area that is controlled via OSAL and the memory
Cluster0 *2 handled is also allocated via OSAL.

Application Domain (Cortex-A76)
Cluster1 *2
VCP4L
14 RT-VRAM -

HE| ILEO| A= ICUMX, CR52 0 2HEIEl 228 AEXNOR 7|3

M
o
Il
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10.5.1 Memory Matrix for RGID

R-Car V4H

Table 1-12 Memory access protection setting for R-Car V4H

CONFIDENTIAL

Top Bottom | ¢ Region ID
Memory | address | address g 0 1 2 3 4 5 14-5

(physical) | (physical) | <[ R[W/R]W|R[W|/R|R|R[W|/R]W/R[W
RT-SRAM 0xE0000000 OXKEOO3FFFF | N | w | w | v | - | - | - | -|-|-|-|-1-1]-1-
(Areal) *1
RI-SRAM | oxg0040000 | OxEQOFFFFF | s | v | v | - |- |- |-|-|-|-|-|-|-1]-]-
(Areal) "1
RT-VRAM1
(Area0) 0xE2000000 OXKE200FFFF | N | w | - | v | v | - | - | -|-|-|-|-1-1]-1-
RT-VRAM1 | 0.e0010000 | OxE20FFFFF | N | - | - | - |- | - | -|-|wv|w]|-|-|-|v]|v¥
(Areat)
RT-VRAM1 -
(Area2) 0xE2100000 OxE3BFFFFF | N | v | | v [ v | - | v |- -|[-|-|-|-|-]-
System -
RAM(Aren) | CXE6300000 OXEB3SDFFF | N | v |y [ v [ v |- |- |-|-|-|v|[“|7]-]-
System
RAM(Area1) | OXE635E000 OXEB3SFFFF | N | v | v | v | v | - | - | - | -|-|v |v]|v]-]-
System
RAM(Areaz) | CXE6360000 OxEG3FFFFF [N | v | v | - | - | - |- | - | -|-|w |vw|v]|-]|-
SDRAM
(Arao0) 2 | 0X0400000000 | OxO4OTBFFFFF | N | - | - | - | - | - |- |- |/ v |- |- |- |/~
SDRAM | 4,0401C00000 | 0x0401CFFFFF | | v | v | v | v | - | - | = | - |- |- |-]-1]-1]-
(Areal) *2
SDRAM
(Areaz) 2 | 0X0401D00000 | OxQAOESFFFFF | N | / |/ |/ [/ |/ |/ |/ | - | - [/ |7 |7 |- |-
SDRAM -
(Area3) "2+3 | 0x0406400000 | OxO40643FFFF | s ||| - | - [/ |7 |- |- |- |- |-|-|-|-
SDRAM
(Aread) 2 | 0x0406440000 | OXOOTFBFFFF | N | v/ | v/ |/ |V |/ |/ |V | - | - [/ |V |7 ]| -] -
SDRAM 0x0407TFCO000 | OxO4OFFFFFFF | N | v | w | v | v | - | - | - | - | - |- |-1-1]-1] -
(Areab) *2
SDRAM -1-
(Aran6) 72 | 00408000000 | OxO41DBFFFFF | N | o | oo | - | - |/ |/ |- |- |- |- |-|-|-|-
SDRAM 0x041DC00000 | OXOMFFFEFFF | N | - | - | - | - | - | - | - | - | - |« | -] -1]-1]-
(AreaT) *2
SDRAM
(Areag) 2 | 0x0420000000 | OXOSFFFFFFF | N | - | - | v | v | - |- |- | - |- | -|-|-|-]-
SDRAM 0x0440000000 | OXO4SFFFFFFF | N | - | - | - | - | - | - | - | - | - | - |« |« | - | -
(Aread) *2
SDRAM
(Areat0) 2 | 0x0460000000 | OXOAZFFFFFFF | N | - | - | - |- |- | - |- |- |- |/ |-|-]|-]-
{i[r’:‘aﬁ"f) 0x0480000000 | OXO4FFFFFFFF | N | v | v (v | v | v | v | v | v | v | v | v | v | v | v
SDRAM 1 0,0500000000 | o0xOSFFFFFFFF | N | - | - | - | - | - | - | -|-|-|-|-1]-1]-]-
(Areal2)
SDRAM
(Area13) 0x0600000000 | 0x06FFFFFEFF | m | - | - | - | - ||l | - - | - | - | -] -|-]-
legend ... ‘S’: Secure ‘N’: Non-Secure ‘R’: Read ‘W’: Write ‘v’:permit °‘-’: prohibit

MNote*1) RT-VRAMO is mirroring to OxEB200000. RT-SRAM is same as RT-VRAMO.
Note*2) SDRAM 0x0400000000-0x047FFFFFFF is mirroring to 0x40000000-0xBFFFFFFF.

MNote*3) Attribute setting is done by CX 2m IPL.

MNote*4) Give RGIDO writing privilege only when loading CX 2" IPL (Refer to 1.4.1 Related Document[11]
chapter 6.23.5)

Note*5) SDRAM(Area0)
MNote*6) It is required privilege when secure boot on CX 2™ |IPL. Give privilege on ICUMX IPL and remove
privilege on CX 2 |PL.
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112 E{& E GIC(Global Interrupt Controller)

GICD_IGROUPR1-30 2| X| A& = ARM 2| GIC (Generic Interrupt Controller)0l M At E|H, =2 SPI
(Shared Peripheral Interrupts)0il et 15 A& ste 92 &L o] 2 X|AH S2 ZH SPI 7t Group
00| £&X|, Group 10| S&XE ZFgLICE
e SPI (Shared Peripheral Interrupts): 2
32702 SPIOf| i E5t= HIES
e Group0: 0| O 50| &3 QEE (Fast Interrupt Request)E M 2|2 £ UM,
YutN oz SR AHBEER FZE LT
e Group 1: Group 10| &8t 21E{& E = IRQ (Interrupt Request)E A 2| & L|C}. 0] &2
IHEEE= 25 2 528 ELZ AFEE LT

|7 R Zdst=s QHEEY UL Z B A AH =
L Cf
IQ
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12 Flash Writer Build

O| % Make IO U= ZEHE 0| S
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Mol A Zt0|EBH LI E S & 115t Ofeff HME U
m Make clean
m Make LSI=V4H

R-Car V4H

$ make clean
$ make LSI=V4H

Figure 4-3 example of building Flash writer for V4H

Mk

o HAl of2f et 2ot

Cd /c/ [enter]
Cd /c/renesas/rcar-xos/v3.33.0/sw_src/renesas/tools/flash_writer/src/v4h [enter]
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13 ICUMX Loader Build

Mingw £ & 5t04 make It 0| = EHZE 0|
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14 Cx Loader build

Gec € BIE? HE2Z HX|ghot,

https://developer.arm.com/downloads/-/gnu-rm/10-3-2021-10

Developer

Community Dq

Developing on Arm Architecture and Processors ~+  Tools and Software ~~
Overview Arm Ecosystem FVPs

Recent releases are available on this page. You can download older releases from
Launchpad, and view a timeline of older releases on Launchpad.

What's newin 10.3-2021.10

This release provides mitigation for the VLLDM instruction security
vulnerability.

In this release:

gec-arm-none-eabi-10.3-2021.10-win32.exe

Windows 32-bit Installer (Signed for Windows 10 and later)
(Formerly SHAZ2 signed binary)

MD5: 8d0f75f33f9e3d5f9600197626297212

gce-arm-none-eabi-10.3-2021.10-win32.zip
Windows 32-bit ZIP package

MD5:2bc8f0c4c4659f8259c8176223eeafcl

XAl BHO|Lt 7|57 SO{7HX| QT = FO|FHCY,

o

X7t 222H O wEe 7I0| =2 20| Ao S T

02
o

Cf,

(1) Prepare the GCC compiler

Create a WORK directory. Prepare the GCC compiler according to the following procedure.
(S4)

$ cd SWORK

$ wget https:/ /developer.arm.com/-/media/Files/downloads/gnu-a/\
10.3-2021.07 /binrel /gcc-arm-10.3-2021.07-x86_64-aarch64-none-elf.tar.xz

$ tar xvf gcc-arm-10.3-2021.07-x86_64-aarch64-none-elf.tar.xz

(V4HMNAM)

$ cd $WORK

% wget https:/ /developer.arm.com/-/media/Files/downloads/gnu-rm/\
10.3-2021.10/gcc-arm-none-eabi-10.3-2021.10-x86_64-linux.tar.bz2

$ tar xvf gcc-arm-none-eabi-10.3-2021.10-x86_64-linux.tar.bz2
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m AATETHI=E EHE Ol S

B cd /c/Renesas/rcar-
x0s/v3.33.0/sw_src/renesas/applications/platform/others/ipl/src/v4h/src/V4H_Cx_Loader/

m Clean 2 ZI & $tot
B CROSS_COMPILE=/c/GnuArmToolchain/10202110/bin/arm-none-eabi- make clean

n HIUS WA BICE

B CROSS_COMPILE=/c/GnuArmToolchain/10202110/bin/arm-none-eabi- make LSI=V4H

BOOT_MODE=NORMAL

o

Autdo| 2t &M Build EH & & X510 O|A[X| 2 sl AL IH U 5 =l otrt,
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