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ZC.MuNiu Basic Software Platform
1 IhEEMEiA FUNCTIONAL OVERVIEW

MM AL (ZCMuNiu ) AREBFEFSRTRAR, RETENERREFEIBRITE.
%/ 5% AUTOSAR, OSEK FEFRHSE, HET AUTOSAR ARTOP 2244y ERIECE T A,
XEFEAR. =R G TR KR KEFEE B, 128, NEEE. B3IRIFASE.

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.

BREE RH850F1KM R iz HI8s 8T RH850G3KH Mi%, EAREBRBS[ESN AMmRIT.
TR TIRIFE, ARRESEE N 512KB E IMB., Iboh, AT CANFD 0, CPU Tk
MR FIA 120MHz, Hi= RHB50F1IKM RAIMisHIss B E&mLe M, HEEXHF 15026262 1R
A ASIL-D ThEER £ TR .

Renesas RH850F1KM series microcontroller is based on the RH850G3KH core and designed
for automotive electrical body applications. It achieves low power consumption with an internal
flash memory range of 512KB to 1MB. In addition,the CAN FD interface has been added,and the
CPU frequency is up to 120MHz. Renesas RH850F1KM series microcontrollers offer high safety
and support for ISO26262 ASIL-D functional safety level applications.

EBAMMBHIEATRE FSENEIREEZSIEKE, 4 RHB50FIKM Rz Hlasig T
BMHRA4TEs, TEBHE ZHBFERS. BB (CANLIN) ( 2T I
(UDS\J1939). MLRETE (OSEK\AUTOSAR)  #REWME (XCP\CCP) . FFfEthilitk. EHIK
HIRRE, BEEMME Bootloader RIFIEFH EAA TR, o MARBEAR A~ B 2Kt
TEEMBTR. MR EEMRG T RNEN, hiRMtET AR TR SINTT
ZAR% -

As an important global partner of Renesas Semiconductor, Shanghai ZC provides a basic

software platform for the RH850F1KM series of microcontrollers. Mainly includes: muti-core
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operating system, communication protocol stack (CAN/LIN), diagnostic protocol stack

(UDS/]1939), 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.

[ runtime-studio product - Classic Designer - 2C MuNiu vA4 ¢ =52 =
File Edit Navigate Search Project Model Form Editor Validate Run Window Help

52 SIBEG-is-id~-d - 0oy Quick Acces
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[ Basic Editor ' Meu BB DemDTCRef DTCOAIBIC - /ZCKIPkg/Dem/DemConfigSet/DTCOALBIC
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ZC.MUNIU BASIC SOFTWARE PLATFORM FOR RH850F1KM
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2 R F4mis APPLICATION FIELD

AREEMEAET &N B FHTE RH850FIKM RIS H AR E R FIEHE = mA%. flm:
ZC.MuNiu Basic Software Platform can be applied to the development of automotive electronic

control unit products using the Renesas RH850F1KM series chips. For example:

> REHESR
Engine Controller

> HEiEflas
Steer Controller

> HEEBWEHER

Intelligent Driving Controller
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3 BCEIFEE CONFIGURATION TOOL

BCEIFR
Configuration Environment

Hardware (Chip) RH850F1KM

Compilers Supported GreenHills 7.1.6

Evaluation Hardware Customer Board

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

Configuration Environment Win10 64bit

GreenHills 7.1.6 45i%¥8%3%& I
GreenHills 7.1.6 Compiler Options

#!gbuild

[Program]

-cpu=rh850g3kh
RIERIN -bsp generic
Compiler -1./device
Options -dual_debug

-ignore_debug_references
-object_dir=0bjs

-init_ram_at_startup

-e _RESET

{optgroup=GhsCommonOptions} -o RH850F1KM_BSW .elf
:postexec="gsrec -B  -hex386 ./out/ENDPLOl.elf -o
RH850F1KM_BSW.hex'

R -full_debug_info
Link.er G
Options

-gnu99

-OB

-no_data_delete

-delete
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4 F%EH DEVELOPMENT BACKGROUND

AUTOSAR AZRRIT 2003 fF, TEHKMNAEFIER. HHRNFEAAMBETF. ¥5
BHRERFERABHEEEN ., BOTAHRETIVHAE N, fRELRGEY, FE
AR EMRELEE, ERALRES, Rl aAXREMEE. 2006 FRAXH T 2.1
FRELSE, 2008 &% 3.1 FRAFH~ ML, FHELEMTHELE. UMANERNET. BRI
ZER 421, 422 AR 431 BRAR.

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.

REEBFL. WEL., SRANAKERT, BFEmftERES, BEREWENE
&, BEFRLZABPAMBRE. Faib. SRANEMRGEIZEXEE.

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 BH R RS MmO ER, HIRMEAS ASPICE Level 3 RIEMINGEL £ ASIL-D
ERMEFIRRE MR GRS A A RS, SBC & A . BCCIC & q &ME ZIKENERHHIE F
HFx. BE, SHMMRRNINEESR 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, the requirements for functional safety can be satisfied.

HMMBE ZE1E AUTOSAR S8R HMA RN AR, REARMIZ IR, RESF,
HER, AR,

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

EAEBRAEN I F K AT Page 5



65 SR 5 M

&0 A Tl 1 Easy to know Easy to do
5 IheEH A FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

» T4 AUTOSAR R20-11 kA Compliant with AUTOSAR R20-11 version
> ARTOP M FHAAEEE TR, &SIER AUTOSAR R20-11 ARA

ARTOP architecture upper machine configuration tool, compatible up to AUTOSAR R20-11

version
>  BRIZ{EZR S Single Core Operating System
> BN AL Communication Protocol Stack (CANALIN)
> 1B 4%k Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
> FREWMYA% Calibration Protocol Stack (XCP\CCP)
> TEEWMN AL Storage Protocol Stack
> fn#&tELR Cryptography Module (CRYPTO)
> BZLIRENEH|IFF & Custom Development of Complex Drivers

> T#EARS Engineering Services

EAEBRAEN I F K AT Page 6
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5.2 ®#{4$%E44 Software Architecture

composite structure ZC Muniu Basic Software /

Crypto
[ i

Bootlaoder

Updater

ol
2

SecureBoot

andler : [ED ] safety
SecureUpdate in Frame
an|

@
E]

SBC DRV
BCCIC
Crypto DRV
(Sw)

KeyM

g
Fee DRV Fls DRV Gpt DRV Icu DRV Lin DRV Mcu DRV
Port DRV Pwm DRV Spi DRV Iwdg DRV Wwdg DRV Flash DRV EthSwitch

ntroller(MCU)

ZC Software _ Tier 1 Software

HMA A BRIER AT B 501
ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

EED TSR P
Module Submodule Description
= ) 2% K R IR w5 B
2 ERE =7 MCAL NEM TERSE
Microcontroller ZC has an Integrated engineering service package that can be
Abstraction Layer integrated with third-party MCAL.
Integrated Package
CanTrev CANUL A Z= 3R 5 KIS ERRE (A H 1Y
_ CAN Transceiver AUTOSARELAlli x4 45 %
SRR R IR SN DRV | AR
Driver Implement the AUTOSAR
External Low-Level .
Driver basic software module for
_ Linlt & 28 JK 5f communication with
(EXT) LinTrcv . . .
Lin Transceiver Driver  external hardware
components.
E5RS 0s BERS KA GRS AIAUTOSAR

Baemdsn I E R e Page 7
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A
Description

L EoS
Module

System Service

(SYS)
BSWM
COMM
DET
ECUM
WDGIF
WDGM
Dlt
StbM
Dcm

N Dem

LIRS

Diagnostic Service

DIAG

( ) FiM
J1939Dcm
EA

RS e

Memory Service

(MEM) MEMIF
NVM

Baengen )R E RS Fan

Operating System

B EEE
Basic Software Mode
Management
BIEEE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEIE

ECU Management
Fi A
Watchdog Interface
FIEER
Watchdog Manager
ST H S HMERER
Diagnostic Log and
Trace

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

Flash 9 EEPROM #% #i}
o

FiEHRERE O
NVRAME 1223

Time-

AR IR
Implement the AUTOSAR
Basic Software Module for
System Services

KIS M E TR AYAUTOSAR
BRI
Implement the AUTOSAR
Basic Software Protocol
Stack for Diagnostic
Management

KIMEZEMFHEENE
AR A

Implement the Basic
Software Protocol Stack for
Non-Volatile Storage
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Module

TARBR

Submodule

BIERE
Communication Service
(CoOMm)

CANE{S
CAN Communication

COM

AUTOSAR
NM

OSEK NM

PduR

ComXf

[pduM

LdCom

Nm

SecOc

CANIF

CANNM

CANSM

CANTP

JI939Nm

J1939Rm

J1939Tp

Baengen )R E RS Fan

wE
Communication
P& E IR O
Network Management
Interface
OSEKM %% E 18
Network Management
Interface

PDUE& EH

PDU Routing
COMBIEFFI1k
COM Based
Transformer
I-PDUZBEE A
[-PDU Multiplexer
REIRESEE
Large Data COM
ML ETE

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
J19391F KR EIE
J1939 Request
Manager

J1939f& il

J1939 Transmission

MBI ZHAEM
Easy to know Easy to do
A
Description
Management
LIRS B IR AV AR 4
WAk

Implement the basic
software protocol stack for
communication
management.

Sk I CAN 18 15 B9 AUTOSAR
BRI ER

Implement the AUTOSAR
basic software module for
CAN Communication.
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R TR iR

Module Submodule Description

Protocol

B3R Fr IR )

Power Chip Driver

B EERGEREN IMERIKFNINEE

SBC DRV

p=E-Y ¢ A ORE] AUTOSARELRliZR {45 1R

BCCIC

Complex Driver Battery Management  Implement the AUTOSAR

DRV

(CDD) System Sampling Chip = basic software module for

Driver Complex Driver
Safety a2 & 1ESS
Frame Safety Frame

5.3 fc& T A Configuration Tool

W workspace - Classic Designer - X1\ ke BETEVS5.1.0_App

X
File Edit Navigate Project Model Form Editor Window Help
WM~ bi- v
[ t&3#EE Configuration Editors “ O [RE5EE Basic Editor 2 =8
[iem0i text to filter... |
H RS Base Services o [RETi% text to fiter... J % Can »%* CanConfigSet » ¥ CanHardwareObjects [5] »%* HardwareObject_Diag_FUN_Req.
i {=RE Communication v Models ~
% i i v ~ % Can
OLILEL] B = © % Can [E1 &% Name [HardwareObject_Diag_FUN_Req |-
~ 8 CanConfigset P
~ & CanController [0.#] = CanFdPaddingvalue [ | -
v © CONTROLLER 0
+ & CanControllerBaudrateConfig | BASIC UL
© CONTROLLER 0_Baudrate CanHandleType
& CanTTController [0..1]
~ 2 CanHardwareObject [1..*] EANHEZE‘@::&Z . 7 .
& HardwareObject_Diag_FUN_Req anHwODbjectCoun:
8 HardwareObject_Diag SMUFL Re
& HardwareObject_Diag SMUFL Re [= EXTENDED STANDARD . .
- Diag_ 2 anldType
© HardwareObject VI 33E
© HardwareObject SMUFL_SAC CAN 3% ID 1 .
& Canlcom [0..1] Y Canobjectid
© CanGeneral
# Canif RECEWE RECEIVE -
¥+ Cansm CanObjectType
¥ CanTp ] CAN mEmisEss = -
#* Com CanTriggerTransmiténable
¥ ComM
% Dem CAN #8513
W Dem B3 ConcontrollerRef [CONTROLLER 0 - /zCPkg/Can/CanConfigSet/CONTROLLER 0 |Ea
" EcuC
CAN EHEEESE
¥ EcuM B e h;_n;m?nm\m_ ) ‘ EE
% Mcu v
[# 121 Basic Editor < >
[ Properties 32 0 ¥ = O @E®IE AUTOSAR Validation & Tasks [ Problems & Console %: Navigator &2 |lB% v=1o
HardwareObject Diag FUN_Req [EcucContainerValue] v & config a
S & inc
i Description This container contains the configuration (parameters) of CAN Hardware Objects. ™ & sre
Y Definition v 2 .project
= < > [ BSW_Can.anml v

AGRETETHE
MUNIU CONFIGURATION TOOL MAIN INTERFACE
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W workspace - Classic Designer - AIHURE B2 | 5V5.1.0_App v o X
File Edit Navigate Project ModelForm Editor Window Help

- BB j o I:
%oiE THrevor Validator and Generator - Quick Access

[RHBEE Configuration Editors TP B mameErrmemE, TR mET o0

| Startthe validation and code generation process. Optionaly the code generation run can be configured.

[Ie=E text o filter...

=R E Communication ¥ Generation target : Real Target
i B & Diagnostics v =
i= | EARIDEE Generation Step 38 Validat... 4% Genera...
o | v [ BRIES Base Services
= [/] EcuC - RHB50F1KM: /ZCPkg/EcuC @ o
£« [|#=i#®E Memory
[_]NVM - RHBSOF1KM: /ZCPkg/NVM
~ [/] &8 Mode Management
[/] CanSM - RHB50F1KM: /ZCPkg/CanSM [ [
[] ComM - RH850F1 KM: /ZCPkg/ComM ® ®
~ [V Bt Mcal
[] Can - RHB50F 1KM: /ZCPkg/Can o e
~ [V] L HFTELE Diagnostics
[’] Dem - RHB50F1KM: /ZCPkg/Dem @ o
[] canTp - RHB5OF1KM: /ZCPkg/CanTp o o
[] Dem - RH850F1KM: /ZCPkg/Dem [ ]
« [~ ®{&EE Communication
[/] Com - RHB50F1KM: /ZCPkg/Com [ [
[] Canif - RHB50F1KM: /ZCPkg/Canlf ) )
[/] PduR - RHB50F1KM: /ZCPkg/PduR [ [
[ SIS Basic Editor
[ Properties 52 =8
Property Value Configure Filters... =

+ SEF{S8 Generation Messages P —
B REFEOERE AP VIOSHE BISFindViewSE CisUserDefined 28, LBFaBrELmes ~| « ObjecType

ATTENTION: There is at least one userdefined parameter present in the configuration. Please use the FindView
with tha aunans ‘CellsarNafinad fn chow all . A A

32 Validate %04 Close

ARERETRAENRERT
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

AT HEEFNARMBER, ReEMREFENYT RBRE, KEEMRAFEEaKIT
EMRROEEN, FAXATEETIR. EAUREADHER, EREIR LZHE&MR
ROECE TE, TERERERLXMH, BEMNEEXHENE TEFRRN,

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.

EAEBRAEN I F K AT Page 11
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— M.‘“- |

|

Standard AUTOSAR Tools

ARTOP ARTEXT T
Eclipse incl. Sphinx and EMF -
palul
A4BETARNY

ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

A+ERMBHTFENEETRRET Eclipse &, FHET ARTOP 2244, LI AUTOSAR
REUF] ARXML B9fEHT. BRT AUTOSAR #m,&,zxﬂ’q:r;ijezéb, E X FF OEM # Tiel | =K
ThBCMRR, EEZME, TEMREMERNEER.

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
Tiel manufacturers to develop their own modules for secondary development. After the

configuration is completed, the configuration code for each module can be generated.
5.4 ThEER % Functional Safety

REINEE LT SIRELFTE ASPICE Level 3RFEMINEE L E ASIL-D BRI A LIRS, FiE&
78150 26262 tRALI, K4FLEBREIEMSZ NIRRT EHXEL, AFFRESENINGS
EMRAER:

EAEBRAEN I F K AT Page 12
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>

EFHEE: @Y wdglf (BMBED) 1 WdgM (BMHEER) SWUHRGEXRE
EENEE, XFHABIINBEE, BRAEGSITRSHIN KT

WEIRI S E2E BEEMRIFHLE], BiT CRCKIE. RS, HEBEAR, HBER
HEAERASREPNTEEEIESR M

FERIP: Wi EA. FEE 1 NVM EEEE ISR, KU XBEIER CRC KIMEIE
TREFG, RIEBBEFENTEN

OS SC4: LI AUTOSAR OS TJH BEFR 4 (SC4) 51, REAFRIPVE. BEMR
PHRS R, BEREXBNAFTXK

The MuNiu Functional Safety Platform provides development services compliant with ASPICE

Level 3 process and ASIL-D functional safety requirements, implemented in accordance with ISO

26262 standard. Through the integration of multiple safety-related modules, the MuNiu platform

offers comprehensive functional safety solutions:

>

Watchdog Management: Implements monitoring of system-critical tasks through Wdglf
(Watchdog Interface) and WdgM (Watchdog Manager), supporting both internal and
external watchdogs to ensure real-time monitoring of system operational status.
End-to-End Protection: Implements E2E communication protection mechanisms,
ensuring data integrity and correctness during transmission through CRC verification,
counters, and timestamps.

Memory Protection: Implements CRC verification and data redundancy backup for
critical data through storage management modules including EA (EEPROM Abstraction),
FEE (Flash EEPROM Emulation), and NVM (Non-Volatile Memory Manager), ensuring
storage reliability.

OS SC4: Implements AUTOSAR OS with Scalability Class 4 (SC4) features, providing
memory protection mechanisms, timing protection monitoring, and service protection

for safety-critical applications.

EAEBRAEN I F K AT Page 13
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FERRE

Development

Process

LR S

Requirement

Collection

RYET R
Software
Requirement

Analysis

REEMmIEIT
Software

Architectural

Design
WA
BoTigit
Software

Detailed Design
and Unit Design

BT
Software Unit
Testing

Baengen )R E RS Fan

XA

Documentation Description

B RF R

Customer Requirement Document
KT XA

Requirement Analysis Document

ENLEEP SENZES

Software Requirement Traceability Matrix
(6] B 18 2

Issue Communication Form
AR AR

Software Architecture Specification
BRHRMIIBERR

Software Architecture Traceability Matrix
BRBRA 2T

Software FailureMode EffectAnalysisReport

BEX R iR E

Software Dependent FailureAnalysisReport
BT RS

Software Detailed Design Specification

FeE T RIRITXHY

Configuration Tool Design Document
WAEMRITIEERR

Software Detailed Design Traceability Matrix
BRI R

Software Detailed Design Review Form

QAC Mk &

QAC Analysis Report
Tessy WXk &
Tessy Test Report
AT BT IR

Page 14
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Development
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Process

B B FE
pINEY

Software
Integration and
Integration

Testing

BRHERGMWR
Software System

Testing

v &l

Release

Baengen )R E RS Fan

E30%

Integration Strategy
ST

Integration Manual

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

Resource Analysis Report
RGN IRE

System Test Report

ARG NR IR &
System Test Report Review
R XA

Release Documentation

Software Unit Verification Strategy
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