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1 ThgeMEix FUNCTIONAL OVERVIEW

MMAREERMRETES (ZCMuNiu ) ARFBFEREFSTRALR, RETENEMRMY
FEBRAR. %=MmB% AUTOSAR. OSEK ZEEFrMSE. HET AUTOSAR ARTOP 424519
FAMRETR, XHFLEAR. —R. 7. TR, K&, KEEEE] Bl 28, NEE
HIE

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.
MMAREEMRGFEE, T2 BERE. BILBIUE (CANVLIN) | 2Eihilx
(UDS\OBD\J1939). MZKEIE (OSEK\AUTOSAR) . #REWMNEE (XCP\CCP) . fEtEimiltk.
IR (CRYPTO) « EHRRNFEIR, BLEMMA Bootloader RIFTEFM LM THE, ]
PURIEARRIMZ A E ERFETEEMH AR, MMBREREEMRA~RER, Wit
e E AR A R LI ZARS

The 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, 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.

OBD &%t (On-Board Diagnostics System) &—MZERBELMAIZH RS, BT EN
MBEFE WA H R G AEBERN R, © o) IS IS 2 2R Bk MW 2= 3 78 S0 PR A Ak
BMAGHTERR, FRENHFRRZNHE BEsSHEERSMLBHNERSE R
DS, RS F AR R ALIR B ET MM E) A #E . 1SO_15031-5_2016 F1 GB18352.6-2016 #{
ET OBD RS AEEWHIMEH A ENERERNIES.
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The OBD system (On-Board Diagnostics System) is a vehicle fault detection and diagnostic

system designed to monitor and report faults and performance of the vehicle's emission control
system. It uses the onboard computer to monitor the operation of the emission system during
actual vehicle use and can detect faults in the emission system. When a fault is detected, the
system notifies the driver by illuminating the malfunction indicator lamp (MIL) and stores fault
codes to identify the detected issues. The ISO_15031-5_2016 and GB18352.6-2016 standards
specify the particular requirements and guidelines for the OBD system in terms of vehicle

emission control.
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2 Ry FA%niE APPLICATION FIELD

YRZ OBD (On-Board Diagnostics) =¥ LIRS, ATEUAREEFRADIEE
ARG R EFERE, OBD &I 2 N AF T auE:

The automotive OBD (On-Board Diagnostics) is a diagnostic system on the vehicle, used
to monitor and report the faults and performance of the vehicle's emission control system.

OBD products are widely applied in the following areas:

> RHHEIERS (EMS)
Engine Management System (EMS)
> TERI[|EFIZE (TCU)
Transmission Control Unit (TCU)
> HEiiEElss (BCU)
Brake Control Unit (BCU)
> BilEdlsE (MCU)
Motor Control Unit (MCU)
> BTHERZL (EPB)
Electronic Parking Brake (EPB)
> BEMEERFRGIEE (BMS)
Battery Management System (BMYS)
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3 BLEIRE CONFIGURATION ENVIRONMENT

BCEIIR

Configuration Environment

Hardware (Chip) Aurix TC387

Compilers Supported Tasking V6.3r1

Evaluation Hardware TC387QP

Debugger (SW) TRACE32 PowerView for TriCore V2020.02
Debugger (HW) PowerDebug PRO Ethernet(Lauterbach) V3.0
Configuration Tools ZCMuNiu4.4_03ENZST01000101
Configuration Environment Win7/Win10 64bit

Tasking ZRi¥ a5 1%

Tasking Compiler Options

Tasking 283 -Ctc38x --lIsl-core=vtc -t -I"D\ENZST01\Bsw04_387\prj" -Wa-
YR IR H"sfr/regtc38x.def" -Wa-gAHLs --emit-locals=-equs,-symbols -Wa-
Ogs -Wa--error-limit=42--is0=99 --language=-gcc,-

Tasking _ , y , _
. volatile,+strings,-kanji --fp-model=3 --switch=auto --align=0 --

SR e default-near-size=0 --default-a0-size=0 --default-al-size=0 -02 --
Options tradeoff=0 --compact-max-size=200 -g --error-limit=42 --source
Tasking %% 3
IR -Ctc38x --lIsl-core=vtc -t -1"D:\ENZST01\Bsw04_387\prj" -WI-
Tasking 0"${PROJ}.hex":IHEX:4 --hex-format=s ".\O_Code\5_IsN\user.IslI" -WI-

] OtxycL -WI--map-file="${PROJ}.mapxml": XML -WI-
Linker merfikISMNOAUQ -WI--error-limit=42 -g --fo-model=3 --c++=03
Options
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4 FFA &= DEVELOPMENT BACKGROUND

AUTOSAR AR T 2003 F, FEHFNAEFIER. BHEHENFREMBF. ¥5
KR RFATNKEES. BOTHREIVHFE—NFFBRE. FRELRELEY, FE
AR EfELEE ENALESRSEMISHNRE, BEMEK, ResEH=S"SFER
EMEE, 2006 FEELFT 2.1 BRIATE, 2008 L 3.1 BRAFA =Rk, BEEESEMT
TheEZ e, MAMERR, BREISZEM 2014 £REAH 421 422 BiA, MUKk 431 R
X,

The AUTOSAR organization was established in 2003, mainly by European car manufacturers,
component suppliers, and other electronics, semiconductor, and software system companies. It
iIs 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

HMM.AHF (ZCMuNiu ) ARFETFEHSF~RARX REZTENEMKGTEEBRT
. ZTmFE AUTOSAR. OSEK FHEFRFISE, HET AUTOSAR ARTOP Z4#9My LA ECE
TR, XFER. —R. FH. A K=, KWEFEE B, 2. MEEENTE. 1%
EETEME: BERS%. BiIMUAL (CANN LIN) | 2 Briiiik(UDS\OBD\J1939), LK
12 (OSEK\AUTOSAR) . #REMNAL (XCP\CCP) . fRffthilltk. fREESR (CRYPTO) ( &
ZIRFNE, BEHM Bootloader RIFIFEFM M TE, TJUREBEARMNET B EKiFET
EMHETE.

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 Motor, FAW, Geely, GAC Group, Changan Automobile, and Great Wall Motors. The
platform mainly includes: operating system, communication protocol stack (CAN/LIN), diagnostic

protocol stack (UDS/J1939), network management (OSEK/AUTOSAR), calibration protocol stack
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(XCP/CCP), storage protocol stack, 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.

HMMBH IR SRR MmN ER, ©RMHIFS ASPICE Level2 MTIBERE ASILB\D ER
A= lae B TR SR AR BRSS, UK SBC A FERHMNEH XK

ZC not only provides basic software products but also offers development services for the
implementation of control unit basic software functions that comply with ASPICE Level 2 and
functional safety requirements ASIL B/D. In addition, it provides customized software

development for SBC (Safety-Critical Base Control) chips and similar components.

HMMBHL EE AUTOSAR SR N AR N A0 EAR, REABNZ IR, REH,
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.

Baengen )R E R Fan Page 6



Q’T‘* Soe) ML 5 H & A

Al AR Tl 1 Easy to know Easy to do
5 IhgERE AR FUNCTIONAL DESCRIPTION

5.1 OBD /=4 = Product Feature

composite structure OSI /

7-layer model emission-related OBD communication specifications

Application Layer ISO 15031-5/SAE J1979

ISO 15031-2,I1SO 15031-5,ISO 15031

Presentation Layer
-6/SAE J1979-DA, SAE J2012-DA

ISO 14229-2 UDS Session layer

Session Layer X
services

ISO 15765-2
DoCAN
Transport

ISO 15765-4
DoCAN
Requlrements

Transport Layer

Network Layer

Data Link Layer

protocol and
network layer
services

ISO 11898-1
CAN Data link

for emissions-
related
systems

ISO 11898-2
CAN High-

speed
medium
access unit

layer and
physical

Physical Layer signalling

1M OBD /= @i% 1R 0S| £ E 1R A HE4E 5 OBD BHISE FF & -

ZC's OBD product is developed in accordance with the emission-related OBD

communication specifications in the OSI seven-layer model.

MEEMEELEEE: EX T OBD BEMFEANYENRMEREN. —REH 1SO
11898 ¥t MEEMERME: EX T OBD BIEHMMLIUMEEAE . £ OBD F, —K&
A 1SO 15765-2/3/4 Ak, SiERE: 1SO 14229-2 HI3E7E OBD RiE RNIEAREX TRIAE
TG ZETRS R XERAT. ERR TS TREEBSERN ECU #TEXHBRE,
HHTHENAIZERE. RRE: 1SO 15031-2, 1SO 15031-5, 1SO 15031-6., SAE J1979-DA
# SAE J2012-DA #iSE7E OBD R TEMERFTERRM T HE—MNBERE. ZHIRS . W&
BEX. ZWSHMBXEN, NRFRIZHTIESERN ECU ZEsB#H TH MR EME
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B, NAE 1S015031-5 ASEEN BENERARRME T —ERENISHRS . SEH
KA EENST, WBERIZHMIESHERE ECU Z EREBHITHNNRE.

The Physical Layer and Data Link Layer define the physical media and transmission format
used for OBD communication, generally following the ISO 11898 standard. The Network Layer
and Transport Layer define the network addressing and routing methods in OBD communication,
typically using the I1ISO 15765-2/3/4 standards. The Session Layer's ISO 14229-2 specification
defines session management mechanisms, diagnostic services, and message transmission
standards, ensuring effective communication between diagnostic tools and the vehicle's ECUs
and performing diagnostic operations. The Presentation Layer's ISO 15031-2, ISO 15031-5, ISO
15031-6, SAE J1979-DA, and SAE J2012-DA specifications provide a unified communication
standard, diagnostic services, fault code definitions, diagnostic parameters, and message
structures to ensure effective communication and data exchange between diagnostic tools and
the vehicle's ECUs. The Application Layer's ISO 15031-5 specification provides a set of standard
diagnostic services, data exchange formats, and session management mechanisms to ensure

effective communication between diagnostic tools and the vehicle's ECUs.

OBD mABA MU TR =
The OBD product has the following characteristics:

> HEBUSMAIZHT: Emission Monitoring and Diagnostics:
OBD /= f8E %5 5K i i WA BHE IS M E WA B S HAM R GRS . o] DU BT
fErD, RMEINAINRIZMIE R, BB A REE M BIREHINE.

The OBD product can monitor emission data in real-time and diagnose various parameters
and the status of the vehicle's systems. It can read and interpret fault codes, providing immediate
diagnostic results to help users quickly locate and resolve vehicle malfunctions.
> ZIEMESMEM: Multifunctionality and Comprehensiveness:

OBD /=@ BIEMEIZHT. MEENN . BT L. BRTABENE, BRHESE

MEWEENRER, HEAFELE. SUANEETEMNT K.

The OBD product includes functions such as fault diagnostics, performance monitoring, fuel
economy assessment, and driver behavior monitoring. It provides comprehensive vehicle
information and feedback, meeting users’ needs in maintenance, improvement, and
management.

> IEURFIIRZ: Real-time Data and Alerts:
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OBD /= met B LN KRBT EREMNEMSH, MER. RalEER. SHAREES.

The OBD product can obtain and display various vehicle parameters in real-time, such as

vehicle speed, engine RPM, coolant temperature, etc.

BAAME, A% OBD FmAB LN ENAMEIEMZE . ZEMEEM. SSHEEE
RE, INBIEMRESEFS ., XEFSES OBD R ATFEREE. MRt BHLSE
MOFEEESTENEELR.

Overall, automotive OBD (On-Board Diagnostics) products are characterized by real-time
monitoring of emission data and diagnostics, multifunctionality and comprehensiveness, real-
time data and alerts, and more. These features make OBD products an essential tool for vehicle

maintenance, performance optimization, driving safety, and trip management.
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5.2 #{%E44 Software Architecture

compenite structure 1€ Muni Bask Software )

BOOTLOADER Application

Abstraction
MB"“‘ s pem Com AUTOSAR NM OSEKNM
anager ) .

Dem

| [com ] [ odum ] [tdcom ]
Bootlaoder 119390cm | [ PduR Nm SecOc

Updater

ey LIN Com ETH Com

LinsM | DolP
Linif | I Ethif Safety
Frame

SecureUpdate - l.InNm 1 EthSM
. IW

BCCIC
Teplp DRV

UdphMm

Microcontroller Abstraction Layer{MCAL) External DrlverIEt'Tl

Adc DRV Base DRV Can DRV Crypto DRV Dio DRV Dma DRV CanTrov EthTrev |
Fee DRV Flz DRV Gpt DRV leu DRV Lin DRV Mcu DRV
Port DRV Pwm DRV Spi DRV lwdg DRV Wwdg DRV LinTrev EthSwitch

Bk FAEIR iR
Module Submodule Description
CAN 3Kz LI AUTOSAR E AR 4 b
posslBEEEED "RV AN Driver R 4 DR ) 9245
Microcontroller : :

) _ The implementation of
Abstraction Layer . LIN 3Xzf) .. a .
(MCAL) Lin DRV LN Driver ardware driver part in the

AUTOSAR basic software
MiEHRKEENE
e TAEFME =77 MCAL NER TERESE
Microcontroller Integrated engineering service packages that can be integrated with

Abstraction Layer third-party MCAL
Integrated Package

‘é\ \///\ W S = N T

gmﬁ%. Servi Dem E’. AN SHIS U E IR AUTOSAR
lagnostic Services lagnostic . o ap

(DIAG) (OBD) Communication Manager B AU
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ik
Description

iR
Module
Dem
(OBD)

FiM
OS
BswM
ComM

EG RS

System Services

(SYS) Det
EcuM
WdglF
WdgM
Csm

RFREIR

Cryptography

Module Crylf

(CRYPTO)

Crypto(Sw)

B ZIRap

. Safety
Complex Driver Frame
(cDD)
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Diagnostic
Manager
THRENNHI B =5
Functional  Suppression
Manager

BIERG

Operating System
B EEE
Basic Software Mode
Management
BIEEIE
Communication
Management

TR BIRIEER
Development
Tracking

ECUEIE

ECU Management
B A
Watchdog Interface
B OEES
Watchdog Manager
mERSERE
Encryption
Management
EEA
Encryption Interface
INE IR FN
Encryption Driver

Event

Error

Service

R e
Functional Safety

The implementation of
AUTOSAR Basic Software
Protocol Stack for

Diagnostic Management

SLHL & G Bk 55 FIAUTOSAR
B AEIR

The implementation of
AUTOSAR Basic Software
Module for Encryption
Functions

SR AN 2 If] BB AU AUTOSAR
B AEIR

The implementation of
AUTOSAR Basic Software
Module for Encryption
Functions

SXUERXENINEM
AUTOSARE AL R 1Rk
The implementation of
AUTOSAR Basic Software
Module for Complex Driver
Functions
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- o X

Fle Edt Navgste Search Project Model Form Editor Validste Run Window Help
B-E@ - -0 - Quick Access|
[ Configuration Editors. = O [& Basic Editor 51 =0
fext to filter. 01Request_current
Sorv Madels ~
Base Services v 4 Dem
Communication ¥ ~ 4 Dem ] Name 01Request current_powertrain |
— v B DemGeneral [1.1] !
iasncste ] & Domensral cmDedServicelUsed TRUE S
v © DemCanfigset [1.1]
© @ DemConfigset [ DembsdsidTabne Dem 0800x01 |
v © Dembsd [1.1]
o [5] DembsdSidTabsenviceld 1 |
8 DemDedServicoRequestiandlacturerof! emDsdSid T abSubluncvail TRUE v
& DembsdServiceRequesiSupplierNotificatic
~ © DemDedServiceTable [0.256] =
5 @ ServiceTable UDS
¥ @ ServiceTable 0BD § -
© @ DemDadService 0.7 ] DemDsdSidTabModeRuleRef l=!
> /@ GlRequest current powertrain . -
+ @ O2Request powerirain freeze [ DemDsdsidTabSecurityLeve Ref =
5 B D3Request emission_relsted dia
3 © BClear_ Resat smission relsted, |[=]
[ Basic Editor 5 @ DSRequest oxygen sensor_mani
5 8 D6Request_on_board_manitoring
[ Properties 52 E>»Rm ~=0o > © 07Request smission relsted dia
Broperty Value > © OBRequest cotrol on board
5 @ 09Request vehicle information
+ © Request emission related_diagn
> 8 Dembs! [1.1]
5 8 Dembsp [0.1] -
(R AUTOSAR Validation | Tasks . Problems (7 [ Console (7) BSW Parameter Help % veEn
0 items
Description - Resource  Path Location  Type
AEEETREFAE
Y werkspace - Classic Designer - ZCM ENZ n o x
Fle Edit Novigate Search Project Model Form Edtor Validste Run Window Help
= FlrflrGord [Quid Access]
[# Configuration Editors = 0O [#Basic Editor 0T =a
toxt 1o fiter.. DemGeneral [AUTOSARDEMDEMGeneral
) Modeks ~
Base Services > W Canif
Communication ¥ > W Canlp D Please Select generation modules. o x DemGeneral
Diagnostics ¥ > W com .
> 4 ComM E
~ ' Dem [ Can - /2CPka/Can e S
v i Dem L] Canlf - /2CPkg/Canif
v B DemGeneral [1.1] ] Coni - (ZCPhgiConiTa == .
il [ Com - /ZCPkg/Com
~ B DemConfigSet [1.1] [ ComM - /ZCPkg/ComM s
~ 8 DemConfigSer [l Dem - /2CPkg/Dem
> 8 DemDsd [1.1] [ Dem - f2CPhg/Dem T =
5 8 Dembsl [1.1] ] Eeut - 2€RkgfEcC
? 8 Dembsp [0.1] [ PauR - /ZCPKg/PduR
3 8 DemPageBufferClg [ ALSE -
© DemProcessingCond) ]
v & Dem
~ W Dem
 © DemGeneral[1.1] &)
O Basic Edtor > 8 DemGeneral
+ © DemConfigset (11] &
[ Properties £2 EH» R v=8 v @ DemCenfigset
Property Vake 5 8 DemComponent (1.4 []select All
> © DemDTCAtiributes [
3 © DemObdDTC [1.655|
5 B8 DemDTC [0.65535]
et @ =

(B AUTOSAR Validation < Tasks [ Problems E Console 2
Muniu Studis Console

=+e Generation finished

REBET R4 NEERD
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE
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ATHEEFANARMBES K, BRSEMRAETFENT BE, ANEEMRGFEEXIMT
BNMEROEEN, FEAXHTREIR, ERUREAETRK, EREIR FTREME
RORETE, TTEMRERBXXHE, BEMNREXHENE TEFRE.

To meet the diverse project requirements of our clients and enhance the extensibility of the
basic software platform, ZC.MuNiu Basic Software Platform has implemented configurable
modules and a configuration tool. Customers can use the configuration tool to tailor the modules
according to their specific needs, generate configuration code files, and integrate these
generated configuration files into their projects. This approach allows for a high degree of
customization and adaptability, ensuring that the software platform can be easily adapted to

various applications and use cases.

Eclipse Platform

REEETEREY
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

ARERIERS OS RN E TEET Eclipse ¥4, FET ARTOP 4243, SLEL AUTOSAR
REIFI ARXMLEY#E#T. MuNiu Core SEpECE THEAYUISTE, 7 MuNiu Core Z E#J Module,
LI AUTOSAR B MR E . EEBTAE, THEMEMERNECE R,

The configuration tool for ZC.MuNiu Operating System product is based on the Eclipse
platform and is based on the ARTOP architecture, implementing the parsing of AUTOSAR models
and ARXML. ZC.MuNiu Core completes the Ul interface of the configuration tool, and the Module
above ZC.MuNiu Core implements the configuration of various AUTOSAR modules. After the

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

Requirement

R

Requirement Document

Collection

R B/R DT NSRSl S

Software Software Requirement Traceability Matrix
Requirement o) Y4 18 e
Analysis Issue Communication Form

SRR B ERA 15t B

Software Software Architecture Specification
Architecture ARG BB BR 3k
Design Software Architecture Traceability Matrix

BRI BB

Software Detailed Design Specification

WA EE &

cETHIX =1
Mgt fi R P
Software

Configuration Tool Design Document

BWHFEMRITIE R
Software Detailed Design Traceability Matrix
BRI R R

Detailed Design
and Unit Design

Software Detailed Design Review Form

QAC ik &

QAC Analysis Report

WA BT

_ Tessy Mk ik &
Software Unit

Tessy Test Report

Software Unit Verification Strategy

Testing PR
R BB TR IE SR R

BEERRER oo

izt Integration Strategy
SRFM

Software

Integration Manual

Integration and

SR I SR
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D& =t pu

Document Description

Integration

Testing

KRG
Software System

Testing

&l

Release
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Integration Test Strategy
SRR R E
Integration Test Report
TR TIRE

Resource Analysis Report
FEMNRRE
Compliance Test Report
RGN IR &

System Test Report
MM R &
Performance Test Report
RGN RS =
System Test Report Review
RIS

Release Documentation
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7 JEB CERTIFICATE

R EREREEEREEEEEEEEREEEREEEREEEEERERREEEEREREEREEREREE

EEL

A N R A0 E B R R AR
P SEOLEK 1 35 1 B KR iC O 3
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