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ZC.MuNiu Basic Software Platform

1 IHBEEMEAR FUNCTIONAL OVERVIEW

MMAREERREFES ( ZCMuNiu ) HREFEBFEFSTmT R, RETBENEMBRG
FRMRTR, %=mB% AUTOSAR. OSEK FEFrMSE. HETF AUTOSAR ARTOP ZR15HY
FRUHMEETR, XFBLR. —A 58 7R K2, KEFEE] B, 2. N&E
ST

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 ATOP architecture
that supports communication, diagnostics, and network management specifications for major
OEMs like SAIC Motor, FAW, Geely, GAC Group, Changan Automobile, and Great Wall Motors.

HMAH ACT840 ErtE 5, TEBH: BIERZ. B (CANVLIN) | 12H7
A%(UDS \ J1939), MZKEIE (OSEK \ AUTOSAR) . #REMNAR (XCP\CCP) . HFfEHY
. INEAEER (CRYPTO)  ERENFER, EREMMA Bootloader BIFEFH LA TR,
JURFEABNE B BERATEENBTF R MABREREEMZRG~SNEN, hig
ity flas AR G s LI F L AR 55 -

ZC.MuNiu AC7840 basic software platform mainly includes: operating system,
communication protocol stack (CAN \ LIN), diagnostic protocol stack (UDS \ J1939), network
management (OSEK \ AUTOSAR), calibration protocol stack (XCP \ CCP), storage protocol stack,
crypto modules (CRYPTO), complex driver modules, etc., along with ZC’s bootloader update
program and configuration 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 controller basic software functions.
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2 Ry FA%niE APPLICATION FIELD

AREEMBEEF BTN ATFEARE ACT840 RIS K R EB FEHIR~RAL. Bla:
ZC.MuNiu basic software platform can be applied to the development of automotive electronic

control unit products using the AC7840 series chips of AutoChips. For example:

> EHEtEs

Body Control Unit
> ERREAETER

Smart cockpit controller
> TR

Air conditioning controller
> EERES R

Virtual Instrument Controller
> HBEIEESS

Electric tailgate controller
> EHBEAH

Telematics Box
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3 BLEIRE CONFIGURATION ENVIRONMENT

ECE R

Configuration Environment

Hardware (Chip) AC7840

Compilers Supported IAR Embedded Workbench for ARM 8.32.2
Evaluation Hardware AC7840 EVB

Debugger (SW) IAR Embedded Workbench for ARM 8.32.2
Debugger (HW) J-Link/J-Trace (ARM V9)

Configuration Tools ZC MuNiu v4.4_AC7840

Configuration Environment Win7/Win10 64bit

IAR % RS EE T
IAR Compiler Options

IAR Embedded --no_unroll --debug --endian=little --cpu=Cortex-M4F -e --
Workbench for ARM fou=None --debug --dlib_config --endian little --cpu_mode
Compiler Options thumb -On --no_cse --no_unroll --no_inline --

YRR TR no_code_motion --no_tbaa --no_clustering --no_scheduling

IAR Embedded

Workbench for ARM 5, =Cortex-M4F -e --fou=None DSTART FROM FLASH -
Linker Options DM4_DEVICE_RESERVED_ADDR
FEIEE T
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4 FA&E = DEVELOPMENT BACKGROUND

AUTOSAR AL F 2003 £, TEABMAETIER. MEREHEAEMBE T, 54
MBRHERZENTAEEET. BATHRELUFR—DARN. REMANRERYE, FEKX
R ERELEE ENALEFRSEMTANTRE, BREA ReiEflsa~aAiRE
FIREE, 2006 FFJRAT 7 2.1 ARISE, 2008 KM 3.1 RAFIGR™ Mk, FEERLSEMT I
e, WAWNERNE, BRI ZEA2014FEEAHMN 421422 A, MK 431 HRAE.

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 for everyone to "cooperate on standards and compete on applications,”
improving 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 for productization; subsequently,
functional safety, Ethernet, and other contents were gradually added. Currently, the widely used

versions are 4.2.1 and 4.2.2 released after 2014, as well as version 4.3.1.

RETABIML. WEKL., SR KESRT, BrEmMErEnEs, BREBRENE %,
BREFLBERA MG R . T4, SRCNEBEMRGET EXEER,

In the major trends of electrification, networking, and intelligentization of automobiles, the
number of electronic and electrical components is increasing, the electrical structure is becoming
more complex, and the development cycle of the entire vehicle is continuously shortened. The

platform-based and intelligent foundational software plays an essential role.

HMMARHE (ZCMuNiu) AREBFEFIRTBAR, RETENEMREFTSHBRATER.
%= @S AUTOSAR, OSEK EEFR#ISE, HET AUTOSAR ARTOP 2189 ERilie B T A,
RER. R &M TR KR KEEEE Bil. 2. WEEENE. ZFex
TEIE BERS. BUHILA (CAN \ LIN) | 2B ILAL(UDS\ J1939). M4 & 12

(OSEKNAUTOSAR) . #REWMYAL (XCP\CCP) . TEfEtHNAR. fMn#EiEsk (CRYPTO) . &
Xsh%E, BLEFM Bootloader RIFFEFFM LMY TE, o MIRIBARMNE ALE ERFITE
EMBAX.

ZC.MuNiu provides a comprehensive basic software platform solution for the development
of automotive electronic control unit products. This product complies with international
standards such as AUTOSAR and OSEK, and features a configuration tool based on the AUTOSAR
ATOP architecture, supporting communication, diagnostics, and network management
specifications for major vehicle manufacturers like SAIC, FAW, Geely, GAC, Changan, and Great

Wall. The platform mainly includes: operating system, communication protocol stack (CAN \ LIN),
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diagnostic protocol stack (UDS \ J1939), network management (OSEK \ AUTOSAR), calibration
protocol stack (XCP/CCP), storage protocol stack, crypto modules (CRYPTO), complex driver
modules, etc. It is equipped with ZC's bootloader update program and upper computer tool,

which can be configured and redeveloped according to different customer project requirements.

AMMBIEAR AR = AR, WIRHTT& ASPICE Level 3 FIMIBER & ASILB/D &K
iz Hl s BRI SEMM AR R S, UK SBC A FHRAMES L.

ZC provides not only basic software products but also development services for the
implementation of controller basic software functions that comply with ASPICE Level 3 processes
and functional safety requirements of ASIL B/D.

MBI EHR AUTOSAR FEREMAXRFIN AR, REBEXAMINGZ IR, REL,
WER, AR,

ZC has mastered the core technology of development and application of the AUTOSAR

platform software, providing on-site local support with high quality, fast speed, and low cost.
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5 IH8EHHIA FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

> 54 AUTOSAR 4.3.1 kiR A& Compliant with AUTOSAR 4.3.1 version

> ARTOP M EN#MEET R, &eIEH AUTOSAR 4.4.0 ARA

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

version
> FBYEZR 4 Operating System
> B4R Communication Protocol Stack (CAN\ LIN)
> 24k Diagnostic Protocol Stack (UDS \ J1939)
> MEEIE Network Management (OSEK \ AUTOSAR)
> FREWMUAL Calibration Protocol Stack (XCP \ CCP)
> TFfEII A% Storage Protocol Stack
> fnZEtELR Cryptography Module (CRYPTO)
> BZLIRENEHIFF & Custom Development of Complex Drivers

» T #EBR%S Engineering Services
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5.2 ®#{4$%E44 Software Architecture

Application

2 AUTOSAR NM

Manager

Bootlaoder

Updater

. g
: g

SecureBoot

Safety
SecureUpdate Frame

SBC DRV

I

Ewikiv) 11939Tp

KeyM

Adc DRV Base DRV Can DRV Crypto DRV Dma DRV
Fee DRV Fls DRV Gpt DRV lcu DRV Lin DRV Mcu DRV
Port DRV Pwm DRV Spi DRV Iwdg DRV Wwdg DRV Flash DRV

Microcontroller(MCU)

LEEDS FHEIR iR
Module Submodule Description
MEH R KRR ERE TEME=7 MCALER T ERSE
Microcontroller Layer ZC has an integrated engineering service packages that can
Integrated Package be integrated with third-party MCAL.
CANULA=SIR  SCIRSMEREE (2 4Ry
o AUTOSARERHiZR 1415
CanTrcv DRV CAN ®
SMERIRE IR D Transceiver Implement the
External Low-Level Driver Driver AUTOSAR basic
(EXT) software module for
LinTrev DRV LINU % 2235 2 communication with
external hardware
components.
E5RS oS BERS KR GRS R

BasRasn N E BB e Page 8
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R TR iR

Module Submodule Description

System Service Operating AUTOSAREAIER {4 4R
(SYS) System b5
Hui4ER Implement the
B AUTOSAR Basic
BswM Basic Software Software Module for

Mode System Services
Management
BIEEIE
ComM Communication
Management
TR BIRIEER
Det Development
Error Tracking
ECUEE
EcuM ECU
Management
B A
WdglF Watchdog
Interface
Bl EEs
WdgM Watchdog
Manager
i W i 15 2
=
Dcm Diagnostic
Communication 52 IR i2 M & IE B
Manager AUTOSAR £ &iti &5 4 13
PTHEHEIE Wk
e Implement the
Diagnostic AUTOSAR Basic
Event Manager = Software Protocol
If) BE #) 7 & I8 Stack for Diagnostic

PHIAR S
Diagnostic Service Dem
(DIAG)

= Management
FiM Functional
Suppression
Manager
MZERSEE LW ®m IR
PRZEHELR Csm Crypto Service AUTOSARZE: fifl & {4 45
Cryptography Module Management R
(CRYPTO) Ii&ZED Implement the

Cryif Crypto Interface encryption function of

BasRasn N E BB e Page 9
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Module Submodule Description

INE IR the AUTOSAR basic
Crypto Driver software module
K E & IRFN I EERY
AUTOSARE IR {415
B

Crypto(Sw / Hw)

BRI ML s
Complex Driver Safety Frame Functional
(cpD) Safety

Implement the
AUTOSAR basic
software module for
complex driver
functions.

5.3 EZE T A Configuration Tool

% workspace - Classic Designer - IA\/ReE EE TEVS.1.0_ App - X
File Edit Navigate Project Model Form Editor Window Help

Ty .

[® H3#EE Configuration Editors ~ B [H{SHRES Basic Editor 17 =0

\tg%m text to filter... ‘

i B IRETE ilter... Can »¥* CanConfigSet b ¥ CanHardwareObjects [5] % HardwareObject_Diag FUN_Re

K5 Base Services v B0 rect o fier. | " Can b fi L d b, % Hard) bject_Diag_FUN_Req

B {5AE Communication v Models ~

& i i v v ¥ Can

ki ; v % Can 1 &5 Name [HardwareObject_Diag_FUN_Req |~

~ 8 CanConfigSet
~ & CanController [0.*]
~ 8 CONTROLLER 0

@] CAN FD B75E ‘ ‘ -
CanFdPaddingValue

v & CanControllerBaudrateCenfig | E BASIC

© CONTROLLER_0_Baudrate CanHandleType FULL >~
& CanTTController [0..1]
~ & CanHardwareObject [1.4] [ CAN BHRRITE ] .
© HardwareObject Diag FUN_Req CanHwObjectCount
& HardwareObject_Diag SMUFL Re
- 1ed - EXTENDED
8 HardwareObject_Diag SMUFL Re CanldType STANDARD [
© HardwareObject_IVI_33E
& HardwareObject SMUFL_SAC CAN %9 ID p -
& Canlcom [0..1] CanOb]ectld
© CanGeneral
Yo Canlf RECEIVE RECEIVE v -
W Cans CanObjectType
¥+ CanTp
CAN R EI=(HEE
# Com “ CanTriggerTransmitenable =
¥ ComM
¥ Dem CAN #2318
W Dem E1 ConControllerRef [CONTROLLER 0 - /ZCPkg/Can/CanConfigSet/CONTROLLER 0 |l
# EcuC -
% EcuM 5 EAN ;_maafmmw_ ‘ B -
¥ Mcu v
[ =2 E Basic Editor < >
[ Properties 52 b Y= BIYE AUTOSAR Validation & Tasks [22 Problems @ Console % Navigator & |les v=0o
HardwareObject Diag FUN_Req [EcucContainerValue] v & mf'ﬁg a
& inc
Fi Description This container contains the configuration (parameters) of CAN Hardware Objects. ™ & sre
Y Definition v E project
- < > [ BSW_Can.anxml v

AGRETETHE
MUNIU CONFIGURATION TOOL MAIN INTERFACE
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W workspace - Classic Designer - A4 BETEVS.1.0 App v

File Edit NawgaQe Project Model Form Editor Window Help .
“SiE Validator dﬁ

[} =8 Configuration Editors =8 [

:‘7“@11*1] f%o*aﬁﬂ'& Tuﬁxﬁgﬁoﬁﬁiﬁh
Sta

1t the validat tion process. Optional

MEM@@
arget : Real Target

lly the code generation run can
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s% ﬂ
(1
0

be configured.

£ | [<Filter>

1= | | &AL Generation Step

v [ SREE Base Services
e EcuC - AC7840_Cfg: /ZCPkg/EcuC
£ v O ##EE Memary
[J NvM - AC7840_Cfg: /ZCPkg/NvM
v [ B2 Mode Management
CanSM - AC7840 Cfg: /ZCPkg/CanSM

ComM - AC7840 Cfg: /ZCPkg/ComM
(#58& Mcal

Can - AC7840_Cfg: /2CPkg/Can
WE Diagnostics

CaniTp - AC7840_Cfg: /ZCPkg/CanTp
AC7840_Cfg: /2CPkg/Dem
AC7840_Cfg: /CPkg/Dem

anlf - AC7840_Cfg: /ZCPkg/Canlf
. PduR - AC7840_Cfg: /ZCPkg/PduR
[ Com - AC7840_Cfg: /ZCPkg/Com

[ 48 Basic Editor

[ Properties 2
Property Value

o SAUES Generation Message:

#8252 Validation

Q00 000 & 00

48 Generation

000 000 O 00

Configure Filters.

EObjectType

= = 7
ATTENTION: There is at lea
CiUserDefined 1o shove o u v ed parameters,

B, i 7 D X
erdefned parameter present inthe configuraton.

Please use

the FindView with the query

1525 Validate

REEET B4R ERED
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

WEEPNARIBE®RRK, 7

SEMEFaT RYE, KREERRAT

ALY

%AEQTEEE FEXATEETIR. EAUTREARFTR, AEREIR ETHENME
BROERETIE, TEMEEREXMH, BERNVEEXHEME TEFRNT,

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.

Baengen )R E R Fan
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%TE Soe) MBI 5 HITE M
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Standard AUTOSAR Tools

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

ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AREEMBGFTENEETERET Eclipse F&, FET ARTOP 2243, LI AUTOSAR
FREVF ARXML B #E4T. MuNiu Core SEAECE T HAYUIFRE, 7E MuNiu Core Z EHJModule,
SKHL AUTOSAR B MERMECE. REZTME, TENEMERNEENRE.

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. ZC.MuNiu Core completes the Ul interface of the configuration tool, and the Module on
top of ZC.MuNiu Core realizes the configuration of each AUTOSAR module. After the

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

EaERAEN I F B FaT Page 12
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6 1IFEX4H PROCESS DOCUMENTATION

FERRE

Development

Process

XA

Documentation Description

LR S

Requirement

Collection

RYET R
Software
Requirement

Analysis

R EET
Software

Architectural

Design
B4 4 & o A
BTkt
Software

Detailed Design
and Unit Design

BB T R
Software Unit
Testing

LA CSE R Ik 1
iz

Baengen )R E R Fan

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
BRI RS

Software Detailed Design Specification
FeE T RIRITXHY

Configuration Tool Design Document
BRI R

Software Detailed Design Traceability Matrix
BRI ER

Software Detailed Design Review Form

QAC Mk &

QAC Analysis Report

Tessy MIRXIR &

Tessy Test Report
BB T I R

Software Unit Verification Strategy
E30%

Integration Strategy

AT

Page 13



ok
%?E 0 M B

FERRE

Development

Process

FMELR ZHEM

Easy to know Easy to do
D& =t pu

Documentation Description

Software
Integration and
Integration

Testing

BRIERFEMR
Software System
Testing

v &l

Release

Baengen )R E R Fan

Integration Manual

S PN SR
Integration Test Strategy
SRR R E
Integration Test Report
TR TIRE

Resource Analysis Report
RGN IRE

System Test Report

ARG NR IR &
System Test Report Review
R XA

Release Documentation
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