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ZC.MUNIU BASIC SOFTWARE PRODUCT

MANUAL BASED ON RENES RH850U2AX
HMARFE/E S
ZC.MuNiu Basic Software Platform

1 TheE#ix FUNCTIONAL OVERVIEW

MM AL (ZCMuNiu ) AREBFEFSRTRAR, RETENEMRGEFLEBRITE.
%= 5% AUTOSAR, OSEK HFEFRMSE, HET AUTOSAR ARTOP Mpy EMAEcE TR,
RER. R &M TR K2 KESEE Bifl. 2. WEEE. BaRHFHNE.

ZC.MuNiu provides a comprehensive basic software platform solution for the development
of automotive electronic control units. This product refers to international standards such as
AUTOSAR and OSEK, and has a configuration tool based on the AUTOSAR ARTOParchitecture.

ZC.MuNiu supports communication, diagnostics, and network management specifications for

major OEMs like SAIC, FAW, Geely, GAC, CCAG, and GWM.

EREE RHB50U2Ax RFIMInHIE & T RH850G4MH W%, AT — ADAS. 5% E/E 4243
MBAEE XA EN BRGRMMIET. HiE RH850U2AX RIME IR IS RBEED
(ETH IAM) , ARPFERMETHNAE E/E EMASHME. SHEMREN. KiE
RH850U2Ax RIIBEEH R ESREMN, 6 1SO 21434 FRRERME, FREBIIF
1S026262 ¥R/ ASIL-D TE R & FRN A,

Renesas RH850U2Ax series microcontroller is based on the RH850G4MH core and designed
for the next generation of ADAS, automotive E/E architecture, and increasingly complex
automotive application software architecture. The Renesas RH850U2Ax series microcontrollers
support high-speed communication interfaces (ETH Ethernet), providing customers with the
performance, throughput, and flexibility required for new automotive E/E architectures. The
Renesas RHB850U2Ax series microcontroller complies with ISO 21434 information security

standard, and can support ISO26262 standard ASIL-D functional safety level application.
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EBHMMBHIE AR FSENEIREEZSIEKEE, A RH850U2AX RFIMizHlasig T
B4 Ts, TEBHE ZHFRERS. BMH I (CANLIN) ( DI
(UDS\J1939), MZ&&E I8 (OSEK\AUTOSAR) . #REWi%R (XCP\CCP) . HFigthilik. EZIK
MIERE, BEEMMAE Bootloader BIFEFFM LMYV TR, o MRBEABNE ~IEZKi#
TREMBAAR. MIMNBERZEEEMRG~mOEN, hRERS=EMRGINESSIMATT
ZIR% -

As an important global partner of Renesas Semiconductor, Shanghai ZC provides a basic
software platform for the RH850U2Ax series of microcontrollers. Mainly includes: muti-core
operating system, communication protocol stack (CAN/LIN), diagnostic protocol stack
(UDS/J1939), network management (OSEK/AUTOSAR), calibration protocol stack (XCP/CCP),
storage protocol stack, complex driver modules, etc., along with ZC's bootloader refresh
program and upper machine tool, which can be configured and redeveloped according to

different customer project requirements. While providing basic software products, ZC also offers

development services for the implementation of control unit basic software functions.
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ZC. MUNIU

ZC.MUNIU BASIC SOFTWARE PLATFORM FOR RH850U2AX
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2 R F4mis APPLICATION FIELD

AREEMEAET BN B FHEE RH850U2Ax RIS B F £ F RIS~ mA%. Blm:
ZC.MuNiu Basic Software Platform can be applied to the development of automotive electronic

control unit products using the Renesas RH850U2Ax series chips. For example:

> FEEREEFES R

New Energy Vehicle Controller
> HiEfleR

Zone Controller
> HEEBREGER

Intelligent Driving Controller

EAEBRAEN I F K AT Page 3



e MR B M

Easy to know Easy to do

3 BCEIFEE CONFIGURATION TOOL

BCEIFR
Configuration Environment

Hardware (Chip) RH850U2A16

Compilers Supported GreenHills 7.1.6

Evaluation Hardware R7F702300EBBG

Debugger Isystem IC5700 (winIDEA 9.21.150)
Configuration Tools Muniu_v5.1.3

Configuration Environment Win10 64bit

GreenHills 7.1.6 45785 1% I
GreenHills 7.1.6 Compiler Options
#!gbuild
[Build Configuration]

-bsp generic
-cpu=rh850g4mh

-no_misalign_pack

-overlap
-G

LT -e _RESET

Compiler ,

] -prepare_dispose

Options o
-inline_prologue
-sda=all
-large_sda
-dual_debug
--diag_suppress 1,47
-DRH850U2A8
-D__DEBUG
-strip

SEEIETR -memory

Link.er _Qy

Options

--preprocess_linker_directive_full
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-linker_warnings
-link_reject_duplicate_lib_syms
-link_allow_duplicate_ghs_syms
-link_allow_duplicate_linkonce_syms
-delete
-data_delete
-codefactor
-ignore_debug_references
-multiple
-no_undefined
-map
-keepmap
-Ma
-Mx
-Mu
-Ml
-map_eofn_symbols
-gsize
-argcheck=full
-checksum
-globalcheck=full

-globalcheck_qualifiers
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4 F%EH DEVELOPMENT BACKGROUND

AUTOSAR LAY F 2003 &, FERMNAEGER. BHEENFREMBF. ¥5
KR RFATDNKEES, BN THRETIWVHE—NFBRH. FREMMRGEY, FE
AR ERELEE ENALERES, REEFSESRAXRENEE. 2006 FREAHT 2.1
FRFSE, 2008 FEAAm 3.1 FRAFIE= ik, HESEBMT RS, MANMNERNE. BRI
TR 421, 422 R 431 BRA,

The AUTOSAR organization was established in 2003, mainly by European car manufacturers,
component suppliers, and other electronics, semiconductor, and software system companies. It
is committed to developing an open, standardized software architecture for the automotive
industry. The goal is to "cooperate on standards and compete on applications”, so can improve
the stability of the basic platform, reducing costs, and enhancing the quality and speed of
controller product development. The 2.1 version of the specification was released at the end of
2006, and the 3.1 version was released in 2008. Functional safety, Ethernet, and other contents

are also added. Currently, the widely used versions are 4.2.1 and 4.2.2, as well as version 4.3.1.

RERENL. WMEKL. AN KEST, BrE=mMEERES BREMHENE
Z, EEFRBAPAMSEE. Fa. SUNEMREFEIEXETE,

In the major trends of electrification, connectivity, and intelligence, the number of
automotive electronic and electrical components is increasing. The electrical structure is
becoming more complex, and the development cycle of the vehicle is continuously shortening.

Basic software plays an increasingly important role.

MM B R RS MmO ER, HiRMHEFFS ASPICE Level 3 RIEMINGEL £ ASIL-D
TRAEHIRREMR RSN KBRS, SBC &H . BCCIC &R EFhE 2 IR 1449 E
Fx. BE, SHMMRRNINEELR S M SafetyFrame, T DU#ENREREE K.

ZC provides development services comply with ASPICE Level 3 processes and functional
safety requirements of ASIL-D. ZC also provides customized complex driver software for SBC
(Safety Control Board) chips and BCCIC (Battery Cell Control IC) chips. By integrating ZC's
functional safety product SafetyFrame, can meet the functional safety requirements.

MBI E ZE1E AUTOSAR 8 EMA XN AR, REAMINZ IR, REF,
BER, PAIR.

ZC has the core technology of the AUTOSAR basic software and can provide on-site support
with high quality, fast speed, and low cost.
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5 IheEH A FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

» T4 AUTOSAR R20-11 kA Compliant with AUTOSAR R20-11 version
> ARTOP &M FNHEET R, F&eIEHES AUTOSAR 4.4.0 kix A

ARTOP architecture upper machine configuration tool, compatible up to AUTOSAR 4.4.0

version
> ZRIR1VER % Muti-Core Operating System
> BifEMY AL Communication Protocol Stack (CANALIN)
> I2ETiN % Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
>  FREWMILF%L Calibration Protocol Stack (XCP\CCP)
> TEEWMN A% Storage Protocol Stack
> fn&ELR Cryptography Module (CRYPTO)
> BZLIRENEH|IFF & Custom Development of Complex Drivers

> T#EARS Engineering Services

EAEBRAEN I F K AT Page 7
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composite structure ZC Muniu Basic Software /

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate

@
E]

Crypto
(Sw)

KeyM

Adc DRV

Base DRV

[ vhw |

Can DRV Crypto DRV Dio DRV

Gpt DRV

Crypto
Library

Safety
Frame

SBC DRV

BCCIC
DRV

Dma DRV CanTrev EthTrev

Fee DRV Fls DRV
Port DRV Pwm DRV

e

Icu DRV Lin DRV
Spi DRV Iwdg DRV Wwdg DRV

ntroller(MCU)

Tier 1 Software Chip Software

ICrre
B

Mcu DRV
Flash DRV EthSwitch

rdware

IR
Module
MRS 2R R EREE R
=
Microcontroller
Abstraction Layer

Integrated Package

FNMA A ELRBER (4 5 2849

ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

TR

Submodule

iR
Description

EME=T MCAL NERTRERSE
ZC has an Integrated engineering service package that can be
integrated with third-party MCAL.

SMERIER IR D
External Low-Level
Driver

(EXT)

CANU & 283K 5] - N

CanTrev CAN Transceiver SCER SN SRR 2 14 AY

DRV Driver AUTOSARE: fitidk {4 #5R
Ethil & 22 3R Implement the AUTOSAR

EthTrcv . . basic software module for
Eth Transceiver Driver communication with

. Lini{ & 20K 5f

LinTrcv ) ) . external hardware
Lin Transceiver Driver COMDONENts

EthSwitch  EthZZ 3241 3R 5] P '

B Rk EE M4
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A
Description

RGRS

System Service
(SYS)

PHIRRS
Diagnostic Service
(DIAG)

&R

Memory Service
(MEM)

oS

BSWM

COMM

DET

ECUM

WDGIF

WDGM

DIt

StbM

Dcm

Dem

FiM

J1939Dcm

EA
FEE

Baengen )R E RS Fan

Submodule

Eth Switch

BIERS

Operating System
B EEE
Basic Software Mode
Management
BIEEIE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEE

ECU Management
Fi A
Watchdog Interface
FIEER
Watchdog Manager
12U B SR ER
Diagnostic Log and
Trace

BTN EEERR
Synchronized
Base Manager
P EE R
Diagnostic
Communication
Manager
S EERR
Diagnostic Event
Manager
THRENNHI B =5
Functional
Suppression Manager
J1939i2MTBE EERR
J1939 Diagnostic
Communication
Manager
EEPROM¥fi %

Flash 9 EEPROM #& #i)
o

Time-

KM ARG AR SSHIAUTOSAR
B AER

Implement the AUTOSAR
Basic Software Module for
System Services

K2 W B IR AYAUTOSAR
BRI
Implement the AUTOSAR
Basic Software Protocol
Stack for Diagnostic
Management

S5 kTP A B TR B
R DA

Implement the Basic
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A
Description

MEMIF
NVM

COM

AUTOSAR
NM

OSEK NM

PduR
BIERS
E:é)omlvr:r;unication Service Comxf
[pduM
LdCom

Nm
SecOc
CANIF
CANNM
CANSM

CANE(S
CAN Communication

CANTP
JI939Nm

J1939Rm

Baengen )R E RS Fan

bR E RO

NVRAME 122§

wE

Communication

e A=gLEqm
Network Management
Interface
OSEKM %% E 18
Network Management
Interface
PDUE& EH

PDU Routing
COMBIEFFE1k
COM
Transformer
I-PDUZBEE A
[-PDU Multiplexer
REIRESEE
Large Data COM
L& E IR

Network Management
LTEEHBE

Secure Onboard
Communication
CAN#ZEO

CAN Interface
CANZ& E TR

CAN Network
Management
CANRSE =R

CAN State Manager
CANfZHiY

CAN Transmission
Protocol
J1939M 4% E 1R

J1939 Network
Management
J1939i5 KB EEE
J1939 Request
Manager

Based

Software Protocol Stack for

Non-Volatile Storage
Management

SCILIE (5 B 1R A B R AR A
Wik

Implement the basic
software protocol stack for
communication

management.

5C I CAN 18 15 B9 AUTOSAR
E R R R

Implement the AUTOSAR
basic software module for
CAN Communication.
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ik
Description

ETH®E (S
ETH Communication

B AR

Complex Driver
(CDD)

J1939Tp

DolP

Ethif

EthSM

Sd

SoAd

Tcplp

UdpNm

SBC DRV

BCCIC
DRV

Safety
Frame

Baengen )R E RS Fan

J19391Z Hi il

J1939 Transmission
Protocol
IPIS BT
IP Diagnostic Protocol
ETH#EO
ETH Interface
ETHRSEHE =S
ETH State Manager
RS &3
Service Discovery
Socketi@EEC 2%
Socket Adapter
TCP IPHMY AR
TCP IP Protocol Stack
UDPM %% &1
UDP Network
Management
B RO A DK s
Power Chip Driver
HMEERFEXED
)
Battery Management
System Sampling Chip
Driver

e ER

Safety Frame

SKIETHIR{E AIAUTOSARE
RHER 1R R

Implement the AUTOSAR
basic software module for
ETH Communication.

SKINE 2 RN T HEAY
AUTOSARE AR (1R
Implement the AUTOSAR
basic software module for
Complex Driver
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5.3 fc& T A Configuration Tool

% workspace - Classic Designer - XIM . BRETEV5.1.0_App
File Edit Navigate Project Model Form Editor Window Help

[ t&3#EE Configuration Editors © B [RE5EE Basic Editor 2 =8
[ipmigE text to filter... |
HRRS Base Services v [REE toxt o fiter.. | % can % canconfigset » ¥+ CantiardwareObjects (5] » ¥+ HardwareObject_Diag_FUN_Req
i@ {5 E Communication v Models "
SULE i 2 ’ ‘f;.a rc‘an [E1 & Name [HardwareObject_Diag_FUN_Req |-

~ 8 CanConfigset
~ & CanController [0.%]
~ 8 CONTROLLER 0
+ & CanControllerBaudrateConfig |

CAN FD {7518 ‘
CanFdPaddingValue

BASIC

» © CONTROLLER_0_Baudrate CanHandleType (UL I
& CanTTController [0..1]
~ & CanHardwareObject [1.%] CAN BRI 1 .
. '8 HardwareObject Diag_FUN_Req CanHwObjectCount
> 8 HardwareObject_Diag_SMUFL_Re EXTENDED
> & HardwareObject_Diag_SMUFL_Re = CanldType STANDARD o~
> 8 HardwareObject_IVI_33E
> @ HardwareObject_ SMUFL_5AC CAN 3% ID f .
& Canlcom [0..1] CanObjectld
» B CanGeneral RECEIVE
:E:EEM CanObjectType RECEIVE Mg

> ¥ CanTp N
. 4 Com CAN m&i&;ﬁﬁ%‘s . o

CanTriggerTransmitEnable

5 ¥ ComM
:g;: ] g?{:\‘cﬁfﬁaief [CONTROLLER 0 - /2CPkg/Can/CanConfigSet/CONTROLLER 0 | -
b CAN RS ENSEIE
:EC"M B3 CanMainFun ‘ Il ~
Mcu v
[ AR E Basic Editor < >
D Properties 12 ¢ v=ao R:3HE AUTOSAR Validation & Tasks [£ Problems B Console % Navigator 52 co®|BES Y=0
HardwareObject Diag FUN_Req [EcucContainerValue] v ledEoniiy "
W This container contains the configuration (parameters) of CAN Hardware Objects. g Is:
Y Definition v -project
= < > BSW_Can.anxml v
AHEETEERA
MUNIU CONFIGURATION TOOL MAIN INTERFACE
¥ workspace - SRR BETEVS.1.0 App ¥ Validate and Generate Dialog - o x - x

File Edit Navigate Project Window Help

- = 35 E 5 Eg‘ -
RIS =R Validator and Generator [auick Access

[ t28E Configuration Editors . ‘ EROERIBERITE, TISER EABERIET ‘ =

[(EEu5 toxt o iter | Start the valida(icn and code ion process. Optionally the code ion run can be ¢
Rl K %5 Base Services ¥ Generation target : Real Target
A {ZME Communication v | [<rier>
i BiML B Diagnostics v =
LJ EARITRE Generation Step #238 Validat... 4% Genera..
& | v [/]ERES Base Services
= [/] EcuC - RHB50U2AX: /ZCPkg/EcuC [ o
||« [ #=EE Memory
["]NVM - RHB50U2AX: /ZCPkg/NyM
~ [/] A& Mode Management
[] CanSM - RH850U2Ax: /ZCPkg/CanSM @ ]
[] ComM - RH850U2Ax: /ZCPkg/ComM ) )
~ [V B Mcal
[] Can - RH850U2Ax: /ZCPkg/Can ® ®
~ [] L H7BE Diagnostics
[’] Dem - RH850U2Ax: /ZCPkg/Dem (4 o
[] Dem - RHB50U2Ax: /ZCPkg/Dem © ]
[’] CanTp - RHB50U2Ax: /ZCPkg/CanTp 9 ]
~ [/] BfEEeE Communication
[#] PduR - RH850U2Ax: /ZCPkg/PduR @ ]
[] com - RHB50U2AX: /ZCPkg/Com ) )
[] Canlf - RH850U2Ax: /ZCPkg/Canif o ]
[ #52E.E Basic Editor
D Properties &2 [ =0
Property Value 5. Generation Messages 8 Configure Filters.. ~

EE: BEFESELAAPENHSE BISFindView SE1 CisUserDefined —2(EM, LSTFHREMFENSH A

EObjectType
ATTENTION: There is atleast one userdefined parameter present in the configuration. Please use the FindView

with tha anans 'Cicl lsarNafinad tn chow all

32 Validate %0 Close

A4GEETR4EREERD
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE
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AT HEEFHARMBER, ReEMREFENYT RBRE, KEEMRAFEEaKIT
EMRROJEEN, FAXATEETIR. EFUIREARAFER, ERETLR EZHRE&MR
BRAEE T, JAMEEREXMS, BAMNEEXHEAE TREFR,

To meet the diverse project requirements of customers and enhance the scalability of the
basic software platform, the MuNiu basic software platform has implemented the configurability
of each module and has also developed a configuration tool. Customers can complete the
configuration of each module according to different needs on the configuration tool, generate

configuration code files, and integrate the generated configuration files into the project.

Importer Generator Validator Exporter

Standard AUTOSAR Tools

ARTOP ARTEXT T

Eclipse incl. Sphinx and EMF

ZC Software OEM smt- Tiel Software AUTOSAR Eclipse Background

AGEET ALY
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AREREMBEHTLENEE TR ZRT Eclipse ¥ &, FHET ARTOP %243, 3LI AUTOSAR
FREVFD ARXML B9FEAT. BR T AUTOSAR FREEXRIIREREZ 4, X #F OEM # Tiel | =K
FrBCHRE, EEXRE, TEREMERNEERTE,

ZC.MuNiu basic software platform configuration tool is based on the Eclipse platform and
is built on the ARTOP architecture, which implements the parsing of the AUTOSAR model and

ARXML. In addition to the modules defined by the AUTOSAR standard, it also supports OEM and

EAEBRAEN I F K AT Page 13
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Tiel manufacturers to develop their own modules for secondary development. After the

configuration is completed, the configuration code for each module can be generated.

6 1IFEX4H PROCESS DOCUMENTATION

FERRE XA

Development Documentation Description

Process
=R E

Requirement

B RXH

Customer Requirement Document

Collection
TR AT A
BHE K2 Requirement Analysis Document
Software BT KRKEER
Requirement Software Requirement Traceability Matrix
Analysis [B) B R
Issue Communication Form
BRI AR

Software Architecture Specification

SRR AR BB BR R

Software Software Architecture Traceability Matrix
Architectural B RZER DT
Design Software FailureMode EffectAnalysisReport

BRAFHER KD TR E

Software Dependent FailureAnalysisReport
BAFEM IR AR

Software Detailed Design Specification

AR s
. o B T ERI >t
B ITigit . . .
Configuration Tool Design Document
Software

BWHFEMRITIEERR

Software Detailed Design Traceability Matrix
BRI SR

Software Detailed Design Review Form

QAC nifriR &
QAC Analysis Report

Detailed Design
and Unit Design

A T
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FERRE

Development

Process

XA

Documentation Description

FMELR ZHEM
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Software Unit

Testing

LG & Ik 957
pINEY

Software
Integration and
Integration

Testing

BRHERGMWR
Software System
Testing

v L]

Release

Baengen )R E RS Fan

Tessy MRk &

Tessy Test Report

BB TSI SR
Software Unit Verification Strategy
E30%

Integration Strategy
ST

Integration Manual

S RN SR
Integration Test Strategy
SRR R E
Integration Test Report
TRDHTIRE

Resource Analysis Report
RGN IRE

System Test Report
RGN IR &
System Test Report Review
R0 XY

Release Documentation

Page 15



éTE L) MBS 5 HTE M

0 AR T B Easy to know Easy to do
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