| z ENESAS Application Note
RH850/U2C Group

U2C Virtual Environment Construction Guide

Introduction

This application note describes the procedure for constructing the virtual environment for running
program for RH850/U2C (hereinafter referred to as U2C) series in the automotive single-chip microcomputer
by Renesas Electronics.

Aim of this document and software is to provide supplemental information for the function on RH850/U2C.
It is not intended to implement in the design for mass production.

There is no guarantee to update in this document and software to reflect the latest manual, errata,
technical update and development environment. You are fully responsible for the incorporation or any other
use of the information of this document in the design of your product or system, and please refer to latest
manual, errata, technical update, and development environment.

Target program

® RHS850/U2C8 Startup Routine APN Rev.0.10 Sample Code for MULTI

Target integrated development environment

® MULTI (by Green Hills Software)
Product :IDE for V800
Version :2022.1.4(v 7.1.6)
Target : V800/RH850

Target virtual environment
® VLAB (by VLAB Works)
Version :VLAB 2.8.0 (win-vc140-x64)

® VLAB Toolbox (by VLAB Works)
Version :rh850g4-1.21.1-win-vc140-x64.vlabtoolbox

Reference Document

This document has been written with reference to the following manuals.
® MULTI: Building Applications for Embedded RH850 v2022.1 (build_v800.pdf)

® VLAB RH850 G4 Virtual Platform Toolbox User Manual V1.21.1
(VLAB_RHS850_G4_Virtual_Platform_Toolbox_User_Manual.pdf)

® VLAB RH850 G4 Virtual Platform Toolbox U2C Addendum V1.21.1
(RH850_Toolbox_U2C_Addendum.pdf)
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Overview

This document describes how to debug the RH850/U2C8 Startup Routine APN Sample Code with the
virtual environment software (VLAB by VLAB Works) and the integrated development environment

(MULTI by Green Hills Software).
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1. Installation

1.1 MULTI
Install MULTI. How to install MULTI is not covered in this document.
1.2 VLAB

Install VLAB. Setting up the VLAB license is not covered in this document.

1. Double-click “the vlab-setup-2.8.0-win-vc140-x64.msi” file.
2. Press [Next] button.

15 VLAB 2.8.0 (vc140-x64) Setup — e

Welcome to the VLAB 2.8.0 (vc140-x64)
Setup Wizard

The Setup Wizard will install VLAB 2.8.0 {vc140-x64) on your
computer. Click Next to continue or Cancel to exit the Setup
Wizard.

VLAB’

3. Press [Next] button.

15 VLAB 2.8.0 (vc140-x64) Setup — Y

End-User License Agreement

®
Please read the following license agreement carefully V LA B

IMPORTANT NOTICE el

READ THE TERMS AND CONDITIONS OF THIS LICENSE
AGREEMENT CAREFULLY BEFORE COPYING, INSTALLING, OR
USING THE SOFTWARE OR ANY ASSOCIATED DOCUMENTATION
(COLLECTIVELY "THE SOFTWARE").

THE LICENSE AGREEMENT TOGETHER WITH ANY APPLICABLE
ADDENDUM REPRESENTS THE ENTIRE AGREEMENT BETWEEN
YOU (THE "LICENSEE") AND ASTC PTY LTD. ("ASTC")

[]1 accept the terms in the License Agreement:

Print Back Cancel
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4. Press [Next] button.
49 VLAB 2.8.0 (vc 140-x64) Setup - X

Installation Type

A 4
Choose the type of nstallation “ /" ‘ V LA B®
\/

O Install just for you { sssessss)
WVLAB 2.8.0 (vc140-x64) will be installed to a folder that is only avalable to your
user account { xxxx ). You can change the installation folder. You do not need
local Administrator privileges,

@ [Install for all users of this computer]
WVLAB 2.8.0 (vc1490-x64) will be instalied to a folder that is avadable to o users. You
can change the instalation folder. You must have local Administrator privileges.

5. Press [Next] button.

157 VLAB 2.8.0 (vc140-x64) Setup — X

Destination Folder \ A\ f-

®
Click Mext to install or dick Change to choose another folder \/ V I_A B

Install VLAB 2.8.0 (wc140-x64) to:

C:¥Program Files¥VLAB Works¥VLAE 2.8.0 (vc140)¥

Change...
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6. Press [Install] button.

15 VLAB 2.8.0 (vc140-x64) Setup

Ready to install VLAB 2.8.0 (vc140-x64)

installation settings. Click Cancel to exit the wizard.

Click Install to begin the installation. Click Back to review or change any of your

- et

VLAB’

Cancel

7. Press [Finish] button.

15 VLAB 2.8.0 (vc140-x64) Setup

Setup Wizard

VLAB’

Back

Completed the VLAB 2.8.0 (vc140-x64)

Click the Finish button to exit the Setup Wizard.

Cancel
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1.3 VLAB Toolbox
Install VLAB Toolbox.
1. Double-click “rh850g4-1.21.1-win-vc140-x64.vlabtoolbox” file.
2. Press [Install] button.

Install VLAB Toolbox X

You are installing the VLAB RHE50 G4 Virtual Platform Toolbox 1.21.1 (win-vc140-x64) to
C¥lUsers¥e s v » w2 ¥Documents¥VLAB Toolboxes¥rhB350g4-1.21.1-win-ve 140-x64

RHa50 G4 VIRTUAL PLATFORM LICENSE AGREEMENT A

This product is VLAB Works Confidential Proprietary and is not to be redistributed without the
express authority of VLAB Works Pty Ltd.

Any information about this preduct, including its operation, functionality, performance,
organizaticn, packaging, support, quality, lock and feel and any aspects of the experience with
and assessment of this product are VLAB Works Confidential Proprietary Information to be kept
confidential between the customer crganization and VLAB Works and is expressly not to be
shared with any other party.

Reverse engineering of this product, or distribution to non-employees of the VLAB Works
customer organization, is expressly forbidden,

This preduct contains third party software delivered to you for convenience only. VLAB Works is
only delivering software to you for convenience on cendition that you accept that the software is
not licensed to you by WLAB Works, but that the software is subject to a separate license, By v

Click Install to accept the license agreement and install the toclbox.

£vvt)l | | Change Install Path...

3.  Press [OK] button.

@ Install VLAB Toolbox x

o Installation complete

The VLAE RHE50 G4 Virtual Platform Toolbox 1.21.1 (win-vc140-x64) was installed to
CHlUsers¥ss s s FDocuments¥VLAB Toolboxes¥rh850g4-1.21.1-win-ve 140-x64

1.4 GTKWave
In this document, GTKWave (gtkwave-3.3.100-bin-win64) is installed as the waveform display tool.

URL: https://sourceforge.net/projects/gtkwave/files/
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2. Environment Variable Settings

To cooperate between VLAB and MULTI, set Windows "System variables". For details of “System
variables”, see “7.1, Green Hills MULTI” on VLAB_RH850_G4_Virtual_Platform_Toolbox_User_Manual.pdf
file in VLAB Toolbox installation folder.

Click the icon IE¥ on the Windows taskbar.
Type "Environment Variables" and then press Enter key.

Press "Environment Variables" button.

System Properties x

Computer blame Hardware Advanced  System Protection  Remote

“rou must be logged on as an Administrator to make most ofthese changes.
Ferformance

“Wizual effects, processor scheduling, memary usage, and wirtual memary

Settings...
User Profiles
Crezktop setlings related to your sign—in

Settings...
Startup and Recowery
Swyztem startup, system failure, and debueeing information

Settings...

F'Enuirn:rnment “ariables.. §

ak Cancel| Apply
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4. Press [New] button.
Enwironment Variables X
User vaniables for »»»»
Variable Value
OneDrive C\Users\ =asans \OneDive = Lusissisvussnse
OneDrveCommercial Ci\Users) ##2ssa OneDmve - . . . .oivannssann
Path CAUsers\ sannss \AppData\Local\Microsoft\WindowsApps;
TEMP CA\Users\ aasaas \AppData\Local\Temp
™P Ci\Users) #2222s \AppData\Local\Temp
New... fdn... Delete
System vanables
Variable Value 2
Path CAWINDOWS\system32-C:AWINDOWS; CAWINDOWS\ System32\Wb...
PATHEXT JCOM: EXE:.BAT:.CMD:.VBS;.VBE: JS; JSE:. WSF- WSH; MSC
PROCESSOR_ARCHITECTURE AMDS&4
PROCESSOR_IDENTIFIER Intel&d Family 6 Model 140 Stepping 1, Genuineintel
PROCESSOR _LEVEL 6
PROCESSOR_REVISION 8l
PSModudePath %ProgramFiles %\ WindowsPowerShellModules: C\WINDOWS\svst., ¥
=
5. Add the following variable and value to Windows "System variables" and press [OK] button.
Variable Value Example of Value
MULTI_ROOT Path to the folder where C:\ghs\multi_716d
MULTI (multi.exe) is
installed
MULTI_COMP_ROOT GHS compiler installation C:\ghs\comp_202214
folder path
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6. Select “Path” in Windows "System variables" and press [Edit] button.

Environment Variables b4

User vaniables for ===

Variable Value

OneDrive Chllsarg) ssnsns WOReDE - o iassnssnsssnns

OneDrveCommerncial Ch\lUgerg) #2nsas WOmeDime - i issssssas

Path ChUsers) ssnsas AppData’Local Microsoft\WindowsApps;

TEMP Chlgers) sansas WAppData'Lecal Temp

TMP Ci\Users) #sssas ‘AppDataLocal Temp

Hew... Edin. Delete

System vanabbes

Variable Value Lo

CAWINDOWS\systern 32: CAWINDOWS- CAWINDOWS System 3N Wh...

PATHEXT JOOMN;EXE; BAT: CMD: VBS, VBE; J5; JSE: WSF:. WSH:. M5C
PROCESSOR_ARCHITECTURE  AMDSS
PROCESSOR_IDENTIFIER Iritedid Family & Model 120 Stepping 1, Genuinelintel
PROCESSOR_LEVEL 6
PROCESSOR_REVISION 800
| PSMuodulePath %P rogramFiles % WindowsPowerShell Modules CUVAINDOWSavst., ™

7. Press [New] button and type the following VLAB installation folder path and press [OK] button.

Variable Value Example of Value
Path VLAB installation folder C:\Program Files\VLAB
path Works\VLAB 2.8.0 (vc140)

8. Press [OKI.
9. Press [OK].
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3. Building software with MULTI

Build a software to run in the virtual environment with MULTI. In this document, open the project
file (u2c¢8_startup_ghs\u2c8_startup.gpj) in "U2C8 Startup Routine APN Sample Code for MULTI"

and build it.
A% u2cB startup_ghs¥u2cs_startup.gpj - MULTI Project Manager - O X
File Edit View Build Connect Debug Tools Windows Help
PR/ Baoc(R)BEE
|Find: v|| “
Name Type Options -1
B ) u2c8_startup_ghs¥u2c8_startup.gpj Top Project -cpu=rh850g4mh -I.¥device -fflunctions --preprocess_linker_dired
[E] startupBuild gpj Pragram -bsp generic -g -dual_debug -cbhject_dir=objs -ghsmec_file=5Startu)
[ StartupBuild.ghsmc Multi-Core Configuration
[ chjs¥u2cd_startup.map MAFP FtFf@FCF«
< >
|
Status Info Colc:yuac APN¥01_Startup Routine¥src¥u2cB¥u2cB_startup_ghs¥u2cd_startup.gpj VB50/RHB50

® “dwarf2” option is set in "U2C8 Startup Routine APN Sample Code for MULTI" as the build
options of MULTI because it is necessary to specify the ELF file generated by “dwarf2” option to
the vlab-ide command described later.

® After building "U2C8 Startup Routine APN Sample Code for MULTI", “u2c8_startup.out” file is
generated in “u2c¢8_startup_ghs\objs” folder.
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4. Launching Virtual Environment
1. Start the VLAB IDE and MULTI by the vlab-ide command.
In this document, launch the VLAB IDE and MULTI by double-click "debug.bat” file in "U2C8
Startup Routine APN Sample Code for MULTT”.
® File name : u2c¢8_startup_ghs\debug.bat
set PEO_FILE=u2c8_startup.out
set PE1_FILE=u2c¢8_startup.out
cd objs
vlab-ide rh850g4.u2c¢ --device-type=8 --image=%PE0_FILE%,%PE1_FILE% --multi-core --pe-
autostart=False --debugger=ghs_multi
® The options for the vlab-ide command are described below.
option explanation reference
rh850g4.u2c Specify U2C as the target to load | RH850_Toolbox_U2C_Addendum.pdf
into VLAB, + 3 How to Run
-- ice- = ify U2 2 . . .
device-type=8 Specify U2C8 (2 core) - 3.1 Device Type Selection
--image= Specify ELF files for PEO and PE1 | VLAB_RH850_G4_Virtual_Platform_To
u2c8_startup.out, separated by commas. olbox_User_Manual.pdf
u2c8_startup.out + 3.2.4 Target Code Image Loading
--multi-core Specify Multicore debug. . 12 PE Autostart Mode
--pe-autostart=False Set so that cores other than PEO Debugei
do not start automatically when 7.1.2 Debugging
the debugger is connected.
--debugger=ghs_multi | Specify MULTI as the debugger.
RO1AN6945EJ0010 Rev.0.10 Page 12 of 19
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2. VLABIDE scre

en is launched.

1] rhes0_sim - VLAB - [m] X
Fle Edit View Smulation Software Script Help
| B @ H | simustion B 00 s | B | sofware: | RHB50.CPUSSPEY_Fastiss v|E bR e gsor HOBNE DR
Verkepacs B % [syetem 5 x | Bensale Indyis Bx
N N ol VL 2.5.0 n
5 Favorites ame alue Copyright (c) VLAB Works Pty Ltd, 20@8-2023. All Rights Reserved. O Callgrind Profiling Config
Ne fovories added = @ RHeso A || VLAB> Load(u'rnsSoge.u2c’, [--device-typesS', '--imsge=ulcB_startup.out,ulcB_startup.out’, Profile target software in Callgrinc
= Toolboxes = [ CPUSS ‘--multi-core', '--pe-autostart=False', '--debugger=ghs_multi‘])
& IRH50 G4 Virtua Platforn 1211 & [@ peo Fastiss RH8SG G4 Virtual Platform Toolbox 1.21.1  CodeCoverage Cortiy Y
= History B Registers Copyright (c) VLA Works Pty Ltd, 2613-2021. All Rights Reserved. < >
(© rhs0_sim - 17:27:14, 266, 23 Memary - RHE800PUSS PEDFastzz (. B X
C¥UZC APNOL WARNING: Running Multi-core FastISS without Link Function enabled. Enable with
( . --link-function-enable if needed. PEQ_Fastlss 32-bit | | Hex
Module Search Path (vlab.path) Using Device Type &
. Address 30 ascu
Loadied Software Images - aefdeontc e
m Oxfdc0g200 L
X o0 A0 e X | EraskFants ax
s 0x00000000 —
b A
® Oxfdcopo00 XX OOON XK | 00000008 XK | Filter
7 0x00010068 ) ol e x|
0] 0] e | X /XX Trigger
s 0x00000000 VOOOOOE | K | XK | AL/ XX |
e > o 0x00000001 \ AN Al < L
Properties - Hstory. Bx e 0+G0010000 - 1.00-000 - Jun 23 2023 10:25:47 Memory - RHE50 OPUS S PEQ Fastiss €., 0 X
i 0x00010000 v INTELLECTUAL PROPERTY OWNERS/CCPYRIGHT OWNERS/CONTRIBUTORS: PEO, Fastlss (defaul I
< > ROBERT BOSCH GHBH AND ITS LICENSORS. ALL RIGHTS RESERVED. eSS R AT
No information available for the selection e o Address 10 ASCl "
:
Name RHES0.CPUSS.PEQ_Fastiss.0 GTH-RM behaves according Specification-DesignStep v4.1.80-808 @ Gow o
Display Name No display name i
Y Configuration: o
@ Details 22-bit at 0x0 Wateh =S
Value o0 & Fastrefresh  Filter
Staus ox
0 VLAB Kernel
Running forever
o RH850.CPUSS.PEQ_Fastiss . & =
Interrupted for user s..05a : main_pmo + 0x5a) PR : . Bx
Loaded 8228 bytes and 74 symbols from 'elf' file for *RH858.CPUSS.PE@_FastIss' Start address:
RHB50.CPUSS.PE1_Fastiss 7 @i ~
® Internupted forfor user stop (PC:0:00080038) # < Loaded 8228 bytes and 74 symbols from 'elf' file for 'RHBS@.CPUSS.PE1_FastIss' Start address: .
. exeL —
Namesaes  Ox|
Filter
Name Val
VLAB> < >
@ [F RHBES0.CPUSS.PEQ Fastiss and RHAS0.CPUSS.PE Fastlss are interrupted 13771244956398 ps
A S S
FE ohicsoce VUL r — O X
o » oW . i chi ool Confi Nindows -
File Debug View Browse Target TimeMachine Tools Config Windows Help

diefAsIpEecT s

-8

BEREARABRR | %[ EF B &

Target

Unconnected Executables / u2c8 startu

B RTEserv2 Debug

Connection

Status el L

Not Loaded

Core @, RHB5@G4HMH / <Direct hardware access> Stopped
Core 1, RHB5@GHMH / <Direct hardware access> Stopped
Use Which Connection/CPU?
Please select a connection/CPU to use with "C:\U2C APN\01_Startup
e 0 9788 | Routine\src\u2c8w2c8_startup_ghslobjs\u2cd_startup.out” or click ~
o O 888 | "Cancel” to leave it unconnected.
L] Bx6: aaaa
*  Bxd: alelels
*  Bxa: alelels
®  Bxc: Ml RTEserv2 Debug Connection (Core @, RH8S@GAMH)
* Buxe: 2228 | RTEserv2 Debug Connection (Core 1, RHES@GAMH)
s Bxle: ee1f|
s Bxl2: 8758
*  Bxl6: alelels
*  Bx18: alelels
*  Bxla: alelels
- @xlc: eeea|
s Bxle: BEEA New Connection... Cancel
*  Bx28: Be1f|
s @x22: e7selfde Ir OX2000
*  Bx26: lelel) nop
*  Bx28: lelel) nop hd

Source ~ | File: |

v| Func: |

e

Target: Initializing ~C:\ghs\comp_282214\rteserv2.exe -sc_notimeout -cpu pel -cpu pe2 -sc_heap_config A
WARNING: Cannot find the file specified with “-ghsmc_file™: StartupBuild.ghsmc
WARNING: Cannot find the file specified with “-ghsmc_file™: StartupBuild.ghsmc

MULTI>

<

v

=

Cmd I Trg*l Ijo I Py I Tfc* ”In <unknown> section: 0
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4. Press [OK] button.
tee Which Connection/CPLUT

Please select a connection/CPLU to use with "CALZC APMNVIY_Startup
RoutinelsrcluZcBuZcd startup ghslobjsiu2cd startup.out” or click
"Cancel” to leave it unconnected.

RTEserv2 Debug Connection (Core @, RH858GHWH
RTEserwv2 Debug Connection (Core 1, RHBSBGAMH)

MNew Connection. .. Cancel
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5. Software Debugging Example with Virtual Environment and IDE
"U2C Startup Routine APN Sample Code for MULTI" executes the following:

® U2Cs
{ ]

® U2(C's PEO toggles P2_0 pin’s output.

® U2(C’s PE1 toggles P2_1 pin’s output.

PEO and PE1 start from address O after reset.
Initialization of general-purpose registers, system registers, LRAM, and CRAM on U2C.

This chapter describes debugging examples of "U2C Startup Routine APN Sample Code GHS

Version" in a virtual environment.

5.1 VLAB trace configuration example

To trace the outputs of P2_0 pin and P2_1 pin, excecute the following VLAB command before starting

MULTI debugging.

add_trace(subject="RH850.P2_0", sink=sink.vcd)
add_trace(subject="RH850.P2_1", sink=sink.vcd)

Type the VLAB command in the red box below in the VLAB IDE and press Enter key to execute it.

th8s0_sim - VLAB
File Edit Miew Smulation Software Script Help

0| B Bl simistion: B 0 M | scfwore

RHBE50.CPUSS.PE1_Fastlss

Werkspace 0 x|[sytem
) Favorites Name Value
No fa & [E RHeso
& Toolboxes = [=E CPUSS
I RHE50 G4 Virtual Platform 1,211 © [E PEo_Fastiss
= © Registers
Workspace Directory (C:¥U2C APN¥01 _Startup Routine¥src¥u2c m 000002269
Module Search Path (viab.path) 2 0xa5a53500
Loadled Software Images = Odfdconifc
" Oxfdco8z00
s 0400000000
3 Oxfdc00000
I 0¢00010088
s 0¢00000000
< > o :00000001
History Bx " oo
i 0400010000
G >

No information availz

Propertis -0

Name RHE50.CPUSS.PEQ_Fastiss.i0

Display Name No display name
Details 32-bitat 0x0
Value 00

Stous Bx
@ Ve
Running forever
RHES0.CPI
7 &
S errupted for user s..053: main_pm0 + 0x53) ®

RHES0.CPUSSPE1 _Fastlss
e ermupted er stop

@ (£ RHB50.CPUSS.PEO_Fastlss and RHES0.CPUSS.PE1_Fastlss are interrupted

O R R st H Q0N E DR R

B % |[Bansoe

VLAB 2.8.0
Copyright (c) VLAD Works Pty Ltd, 2008-223. ALL Rights Reserved.
VLAB> Toad(u’ rhES?g4 uze', ['--device- tyue g

“multiocore', '--pe-autostart-False’, '--debugger—ghs_multi']

RHB50 G4 Virtual Platform Toolbox 1.21.1
Copyright (c) VLAB Works Pty Ltd, 2613-2021. A1l Rights Reserved.

WARNING: Running Multi-core FastISS without Link Function enabled. Enable with
-Llink-function-enable if needed.
Using Device Type 5

ROKKKY  KRDKRKRL KXY X0
o xex |

E:3 000,000 |
HROTVR KK |

R OVRK KK |

KK R |

X0 | x|

L A

Jun 23 2023 10:25:47
YRIGHT OWMERS/CONTRIBUTORS:

-image=u2cd_startup.out,u2cB_startup.out’

o X

B [y ox
[ Callgrind Profiling Config
Profile target softwarein Callgrinc

— Code Coverage Canfig v
< >

Memary - RH350 5PUSS PEOFastiss (. 0 X

PEQ_Fastlss 32-bit | | Hex
Add ) Asci
@ Goto
BreshFaints ax
Filter
Trigger
< >

Memary - RHES0 CFUS S FEDFastiss (. 0 X

ORS. ALL RIGHTS RESERVED. PEQ_Fastlss (default) 32-bit
Address 30 ASCI :
+* Fastrefresh  Filter
Lnaﬂeﬂ 8228 bytes and 74 symbols from 'elf' file for 'RHBS@.CPUSS.PE@_FastIss' Start address: Locss e gx
Filter
Name Va,
Ivu\s> | < >

1377124495639 ps

The outputs of P2_0 pin and P2_1 pin are dumped to the specified “*.ved” file when outputs of the

P2_0 pin and P2_1 pin output are changed.
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5.2 MULTI debugging example

5.2.1 Debug Execution
In MULTI, select "u2c8_startup.out" in "Core 1, RH850G4H", and then press [Go on Selected Iteml]
button.

€ objs¥uzca_startup.out - MULTI Debugger - [m| X

File Debug View Browse Target TimeMachine Tools Config Windows Help

AL |IHIPpHesBHERERAAAQIS T B2

Terget Status P R

Bl RTEserv2 Debug Connection
B Core @, RH358GAMH
<Direct hardware access: Stopped
i u2cB_startup.out Not Loaded
B Core 1, RH358G4MH

<Direct hardware access> Stopped
ST T —

34 #define RESET_ENABLE Bxeeeeeselu ~

35

36 .section ".RESET_PE®",.text

37 .align 512

38 .global _RESET_PE®

39 1 _RESET_PE@:

48 2 .offset axeaas

41 3 #if (RESET_ENABLE > @x@0000008)

142 4 .extern _start

43 5 mpe jr _start -- jump to _start(startup routine)

44 6 #else

45 7 jr _ unused isr

16 8 #endif

47 a

48 18 .offset exee1e

49 11 . syncp

58 12 #if (SYSERR_ENABLE > @x28080000)

51 13 .extern _SYSERR hd

|SULITEE v| File: |PED¥Ye:ttb\eU.BED v| Frr= |RESE|'_PED v| |¢g =
WARNING: Cannct find the file specified with "-ghsmc_file™: StartupBuild.ghsmc A

WARNING: Cannot find the file specified with "-ghsmc_file": StartupBuild.ghsmc
WARNING: Cannot find the file specified with "-ghsmc_file": StartupBuild.ghsmc
MULTI> |

<
cmd | Trg* | Out | Py | Trc* |Navigate to next history entry [no PRocESS

Next, select "u2c8_startup.out” in "Core 0, RH850G4H" in MULTI, and then press [Go on Selected
Item] button.

FE objs¥uzca_startup.out - MULTI Debugger — O X

File Debug View Browse Target TimeMachine Tools Config Windows Help

dikesr 3 5pHeTsRBLEE 000 Q% T B 2

Target Status R

El RTEserv2 Debug Connection
El Core @, RHB58G4MH

<Direct hardware access> Stopped
S e S T —

g [ Core 1, RH85@GHMH / u2cd_startup.out Running

34 #define RESET_ENABLE @xBa888281u -

35

36 .sectien ".RESET_PE@",.text

37 .align 512

38 .global _RESET_PE®

39 1 _RESET_PE®:

48 2 .offset axoaes

41 3 #if (RESET_ENABLE > 2x@2000008)

42 4 .extern _start

43 5 mpoe jr _start -- jump to _start(startup routine)

LESN telse

45 7 jr __unused_isr

46 4 #endif

47 9

43 1@ .offset axeala

149 11 . syncp

58 1z #if (SYSERR_ENABLE > @x@eaaaeas)

51 13 .extern _SYSERR v
Source | File: [PED¥vecttoleD 850 v | Fune: |reseT_peo o«
Downloading program text and data. Please Wait... A

Download complete.
running 'C:\U2C APN\@1_Startup Routine\srchu2c8\u2cd_startup_ghs\objs\u2c8_startup.out’
MULTI>

£
cmd | Tro* | out | Py | Tfc* || NO PROCESS
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5.2.2 Register

5.2.3

On MULTI, press [Halt on Selceted Item], and then check U2C register value shown in "System"
pane of VLAB IDE.

h850_sim - VLAB — [m] X
File Edit View Simulation Software Script Help
i ci| B @ | smustion B 00 l:ﬂ Software: | RHBSO.CPUSSPET Fastlss Ol o R @ e QD E QR
Werkepacs B x[Ftem CEIE B nlysie Bx
VLAB 2.5.0 ~
= Name Value i
Favorites Copyright (¢) VLAB Works Pty Ltd, 2888-2023. All Rights Reserved. [ Callgrind Profiling Config
o favorites added 5 [ RHeso ~|[VLAB> Toaa(u'rhaSegs.uzc’, ['--device-type=B', '--image-U2cB_startup.out,u2e8_startup.out’, PP
2 Toolboxes . to-multi-core', '--pe-autostart=False', '--debugger-ghs_multi']) ofle target software In
 ENRHES0 G4 VirtuslPlaform 1211 850 G4 Virtont PlatForm Toolbox 1.21.1 1 Code Coverage B
= . Copyright (c) VLAB Works Pty Ltd, 2013-2021. All Rights Reserved. < >
@ (@ rhaso_sim - 17:27:14, 266, 23 Memory - RHB50 BPUIS S PED Fastiss (. B X
. - CHUZCAPNY 000000000 WARNING: Running Multi-core FastISS without Link Function enabled. Enable with
P y (C¥U2 01 Startup " 000002269 --link-function-enable if nesded PEO_Fastlss 32-bit | [Hex
© Module Search Path (vlab.path) 2 Oxa%252500 Using Device Type 8 o
# Loaded Software Images . P
“ Oxidcosz00
3 0%00000000 gx
s Oxfdc00000 Filter
7 0¢00010068
® 000000000 Trigger
= > 3 0x00000001 < >
o 0400010000 -
Propartis: - Hstory Bx N e oh o lun 23 2023 10125147 Wemary - RHA50 GPUSS PED Fastiss (. 0 X
r . © INTELLECTUAL PROPERTY GHNERS/COPYRIGHT OWNERS/CONTRIBUTORS: T T
< > ROBERT BOSCH GMBH AND ITS LICENSORS. ALL RIGHTS RESERVED. LUEElsEER d
Froperties 10 ) R Address  3-0 AsCl o
Name RHB50.CPUISS PEO_Fastiss.0 n-DesignStep v4.1.00-000 @ Gow
Display Name > displ e
# Details 22-bit at 0x0 Watch Bx
Value o L Fast refresh Filter
status ox
w Looas 5x
Loaded 8228 bytes and 74 symbols from 'el' file for 'RHBS.CPUSS.PEQ Fastlss' Start address
oxeL ~
& = Loaded 8228 bytes and 74 symbols from 'elf' file for 'RHBSE.CPUSS.PE1 Fastlss' Start address o
oxaL
Name space ox
Filter
Name Va,
vias> < >
@ (¥ RH850.CPUSS.PEQ_Fastlss and RHES0.CPUSS.PE1_Fastlss are interrupted 1377124356399 ps

Pin output
Launch GTKWave (gtkwave.exe), and then drag and drop “*.ved” file onto the screen of GTKWave.

“* yved” file is dumped under “objs” folder in “U2C8 Startup Routine APN Sample Code for MULTT”.

Select "RH850" in "SST" pane on GTKWave screen.
Double-click "P2_0" and "P2_1" in "Signals" column on GTKWave screen.
In the "Waves" pane on GTKWave screen, make sure the P2_0 and P2_1 pins outputs are toggled.

E GTKWave - C¥U2C APN¥01_Startup Routine¥src¥u2cB¥u2c8_startup_ghs¥objs¥rhas50_sim.ved — [} X

File Edit Search Time Markers View Help

8 :1_3,\‘ @) :_,\\ H:j E;[l \:j E:/ From:|0 sec To:| 172760774830 @ Marker: -- | Cursor: 40 us

= SST Signals Waves

Type |Signals

wire P2_0

Filter:

Append| Inser‘t| Replace| i [+]
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5.3 Cautions
rh850g4-1.21.1-win-vc140-x64.vlabtoolbox does not support the following U2C registers:
® CKD_HSIOSCC
® CKD_HSIOSCS
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit
Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on

the products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the
products.

1.

Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to
stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be adequate. When it is dry, a
humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement tools including work benches and floors must be
grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions must be taken for

printed circuit boards with mounted semiconductor devices.
Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of register settings
and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset pin, the states of pins are not
guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins in a product that is reset by an on-chip

power-on reset function are not guaranteed from the time when power is supplied until the power reaches the level at which resetting is specified.
Input of signal during power-off state

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or 1/0 pull-up power
supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements. Follow the guideline for

input signal during power-off state as described in your product documentation.
Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are generally in the high-
impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of the LSI, an associated shoot-

through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal become possible.
Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program execution, wait
until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator during a reset, ensure that the
reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced with an external resonator or by an

external oscillator while program execution is in progress, wait until the target clock signal is stable.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V. (Max.) and Vin
(Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed, and also in

the transition period when the input level passes through the area between Vi (Max.) and V4 (Min.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these addresses as the

correct operation of the LSl is not guaranteed.
Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. The
characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms of internal
memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and
application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your product or
system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software,

or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other
intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this document, including
but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, manufacture,
sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability
for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas

Electronics product depends on the product’s quality grade, as indicated below.

“Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic
appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial

terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics
document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury
(artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power
control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all liability for any damages or losses
incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s

manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics hardware or
software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not limited to any
unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS ELECTRONICS DOES NOT
WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING RENESAS ELECTRONICS
PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR
OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND ALL RESPONSIBILITY OR LIABILITY
ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT PERMITTED BY APPLICABLE LAW,
RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO THIS DOCUMENT AND ANY
RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF

MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and
Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect
to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for
any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified ranges.

9.  Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics,
such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh
environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design.
You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury or damage caused by fire, and/or danger to the public in
the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer
software alone is very difficult and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.
You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including
without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics
disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under
any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by

the governments of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the
product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

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

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

(Notel) “Renesas Electronics™ as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.
(Note2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
WWWw.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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