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ZC.MuNiu Basic Software Platform
1 IfBEMEAR FUNCTIONAL OVERVIEW

MM AL ( ZCMuNiu ) ARFRFEFIRSRTR, REHETENEMBRETESBIRTT
£, %/ m5% AUTOSAR. OSEK FEFRFSE, HET AUTOSAR ATOP 4989 LA E T
B XBFLAR. —A G A K& KEMFEE BN, 2. NEEENE. 1ZF
SEEERE RERS. BN (CANLN) | 2B AR(UDS\I1939) . M 4% & IE

(OSEKNAUTOSAR) . #REWME (XCP\CCP) . FEMNIR. ERERMRRE, EEMMA
Bootloader RIFERFF LM TR, TTMRBEBAENEAMEZXRFTEENETAKX. MM
PR EMER A4~ RER, BRAARG SEMR AT T LRSS .

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.
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.
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2 ¥ FB4niE APPLICATION FIELD

ARERMBGF TN B TAEBFi=flsRTRA L. AEMRGTE RS EFRHRSY
ERARGFEG, B

ZC.MuNiu Basic Software Platform can be applied to the development of automotive
electronic control unit (ECU) products. Any automotive controller with basic software

requirements can utilize the platform. For example:

> HFREREB R ER(VCU)

New Energy Vehicle Controller (VCU)
> BlIEHEER(MCU)

Motor Controller (MCU)
> BIEIE R G625 (BMS)

Battery Management System Controller (BMS)
> DC/DC #=ilg

DC/DC Converter Controller
> BB e H =R (EPS)

Electric Power Steering Controller (EPS)
> EGEHER(BCM)

Body Control Module (BCM)
> TR

Air Conditioning Controller
> BB REHIRR(ADAS)

Advanced Driver Assistance System Controller (ADAS)
> EBER X I=HI 23 (Gateway)

Intelligent Gateway Controller (Gateway)
> HHeNZER G (Booster)

Intelligent Braking System (iBooster)
> EBREEHI(ESC/Onebox)

Electronic Stability Control (ESC/Onebox)
> HBFIEZE RYG(EPB)

Electronic Parking Brake System (EPB)
> EHEERL(EMS)

Engine Management System (EMS)
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3 ECEINE CONFIGURATION ENVIRONMENT

REEMAZFNS A AN RFERARENT
The chips supported by ZC.MuNiu Basic Software and the corresponding compiler

environments are as follows:

i AREEMIAR R NXP S32K RIS A4 E
Software configuration for NXP S32K series chip of ZC.MuNiu Basic Software product:

RCERE

Configuration Environment

Hardware (Chip)
Compilers Supported
Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment

S32K144/S32K146/S32K148

S32 Design Studio for ARM(2018.R1). IAR
8.40.1

S32K144 EVB

Lauterbach (Trace32 R.2018.02)
Isystem (IC5700)

Muniu_v4.4
Win7/Win10 64bit

i AREEMEE FAE NXP PowerPC R5SF 4R E

Software configuration for NXP PowerPC series chip of ZC.MuNiu Basic Software product:

LB
Configuration Environment

Hardware (Chip)
Compilers Supported

Evaluation Hardware
Debugger

Configuration Tools

Configuration Environment

Baengen )R E R Fan

MPC 5748G / MPC5744P/ MPC5746C
WindRiver Diab V5.9.4.0. Greenhill 201516

SPC5748GSMKUG IN81IM

Lauterbach (Trace32 R.2018.02)
Isystem (IC5700)

Muniu_v4.4

Win7/Win10 64bit
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i, ARFEREME MAYE IR AURIX 2G TC3xx B4R E -
Software configuration for Infineon AURIX 2G TC3xx of ZC.MuNiu Basic Software product:

o E I
Configuration Environment
Hardware (Chip) INFINEON SAK-TC397T-64F300W
Compilers Supported Tasking TriCore v6.2r2. HighTec GNU
49.2.0
Evaluation Hardware TriBoard TC3X7
Debuaaer Lauterbach (Trace32 R.2018.02)
99 Isystem (IC5700)
Configuration Tools Muniu_v4.4

Configuration Environment Win7/Win10 64bit

iv.  ARHEREEAE SAIER TR AURIX 16 TC2xx BAFRLE |
Software configuration for Infineon AURIX 1G TC2xx of ZC.MuNiu Basic Software product:

[H=EZ7N: 3

Configuration Environment

Hardware (Chip) INFINEON SAK-TC275T-64F200W CA
Compilers Supported Tasking TriCore v4.2r2/ HighTec 4.6.6.1
Evaluation Hardware TriBoard TC2X5

Lauterbach (Trace32 R.2018.02)

D
ebugger Isystem (IC5700)

Configuration Tools Muniu_v4.4

Configuration Environment Win7/Win10 64bit
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v, ARAEREAS mRE ACT8Ix AR E:
Software configuration for AutoChips AC781x of ZC.MuNiu Basic Software product:

Ao B IR

Configuration Environment

Hardware (Chip) AC7811
Compilers Supported IAR v8.32.1
Evaluation Hardware ACT781x
Debugger J-Link
Configuration Tools Muniu_v4.4

Configuration Environment Win7/Win10 64bit

Baengen )R E R Fan Page 5



%YE e FMFHR 55 H & A

*“";‘Nﬁ'”* Easy to know Easy to do
4 FA&E = DEVELOPMENT BACKGROUND

OSEK R EBAEFERERFHREAED, TEEXTENEY: IHNBEERS
(OSEKOS) , BILEZ (OSEKCOM) FIMZZEHRE G (OSEKNM) ., OSEK BIERFan T 20
e 90 K, BE—IMH USRS ERARBRIERS.

The OSEK standard aims to establish standardized interfaces for automotive electronics,
primarily defining three components: the real-time operating system (OSEKOS), the
communication system (OSEKCOM), and the network management system (OSEKNM). The OSEK
operating system, which began in the 1990s, was the first commercialized automotive embedded
operating system.

AUTOSAR HHARIF 2003 &, FERKMNAEFIER. PHENFREMEF. ¥5
EHRGRFATREEYT. BROTARETIVFE DR, FFAELNREEY, HE
AREMELEE ENAEESFRSEMFENRE BREMEK ReERH=H~BFKXR
EFEE, 2006 FEREH T 2.1 FRSE, 2008 & 3.1 lRAFA =S, BEEEHEMT
TheEZe, MAMERR, BRIISZER 2014 £EAXHM 421 71422 fRAK, MK 431K
X,

The AUTOSAR consortium was established in 2003, mainly by European car manufacturers,
component suppliers, and other electronics, semiconductor, and software system companies. It
is dedicated 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 control unit product development. The 2.1 version of the specification was released at
the end of 2006, and the 3.1 version was productized in 2008; subsequently, functionalities such
as functional safety and Ethernet were gradually added. The widely used versions are the 4.2.1
and 4.2.2 versions, released after 2014, as well as version 4.3.1.

ARELERMY. WEL., FRUNKEET, BrE=mMEtEAREL BREWENE
&, BEFLBRAMBE. FE4. SRAINEMRGEIEZEXEE,

In the major trend of electrification, networking, and intelligence of automobiles, the
number of electronic and electrical components is increasing, the electrical structure is becoming
more complex, and the vehicle development cycle is continuously shortening. Platform-based
and intelligent foundational software plays a crucial role.

HMMARE (ZCMuNiu ) ARFEBFREIF=RALR, RETENEMBRGEFEEBAT
. %~ @A AUTOSAR. OSEK FHHEFRFISE, B ET AUTOSAR ATOP 22498y F A ECE T
B, ZFLR. R FH. TR, K=, KEFEET Bifl. 2. WEEENTE. 1%F
STEOHE: BERSZ. BB (CANLIN) | 2 Brih i (UDS\U1939) . [ 45 & T8

(OSEKNAUTOSAR) | #REWMME (XCP\CCP) . RN, EXWHMERTE, EEMME
Bootloader fFifEFM LA TH, TJUREARNEAIIEER#TEREMNBEFL.
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ZC.MuNiu provides a complete 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 an upper computer configuration tool based on the
AUTOSAR ATOP architecture, supporting communication, diagnostics, and network
management standards of 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 (XCP/CCP), storage protocol stack,
complex driver modules, etc., with Bootloader update programs and upper computer tools from
ZC, which can be configured and redeveloped according to different customer project
requirements.

MM B IR R~ M ER, HhiREHAFS ASPICE Level3 JRIZMINEEL & ASILB\D
ERHEH B MRS ZARSE, SBC (& A . BCCIC &k & FhE ZL WK E
A&, BN, ERMMRHLNINEER E ™ @ SafetyFrame, T RUBENRELREEK.

While providing basic software products, ZC also offers development services for the
implementation of control unit basic software functions that comply with the ASPICE Level 3
process and functional safety requirements ASIL B/D, as well as customized development of
various complex driver software for SBC and BCCIC chips. At the same time, by integrating ZC's
functional safety product SafetyFrame, functional safety requirements can be met.

HMMBE Z1E AUTOSAR E 8RN AR, REAMIG IR, REW,
BER, PUARIR.

ZC has mastered the core technology of AUTOSAR platform software development and
application, 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

» T54& AUTOSAR 4.3.1 kixZ& Compliant with AUTOSAR 4.3.1 version
> ARTOP &M FNHEET R, &eEHE AUTOSAR 4.4.0 kix A

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

version
> IBYEZR Gt Operating System
> BB A Communication Protocol Stack (CANALIN)
> 1B 4%k Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
>  FREMMILF%L Calibration Protocol Stack (XCP\CCP)
> TEEWMN A% Storage Protocol Stack
> NZAELR Cryptography Module (CRYPTO)
> BZLIRENEH|IFF & Custom Development of Complex Drivers

> T#EARS Engineering Services

Baengen )R E R Fan Page 8
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5.2 #{%E44 Software Architecture

ety pem i e b e

1 iy
A f pa L

bbb b

LN Comy

Ca'ehdmy

T

CanTp
]
119
iLE1lm

FlREp

i arastroilar AL et L AL | Fstarval Coa(lXT)

oy e "
La= DY Crapla (Y CanTos e Tery
ke (DS

Ferdy OB

[ LS Y

N ] e | s [T IO

L EES

Module

P EAL LI )|
Microcontroller
Abstraction Layer
(MCAL)

Mz H R R ERE
R
Microcontroller
Abstraction Layer

Integrated Package
SMER IR R IR BN

External Low-Level
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FAER &R
Submodule Description

CAN 3Kz
CAN DRV CAN Driver

CANFD 3Kzf I AUTOSAR E Al {4 iE
CANFD DRV ANFD Driver HIKFN A BB

LIN 3z
LIN DRV LIN Driver

o ERE =77 MCAL NER T RERSE
ZC has an integrated engineering service packages that can be
integrated with third-party MCAL.

CANTRCV CANUW A4 280Kz  SCINSMERRE(HZHEAYAUTOSAR
DRV CAN Transceiver  EAHE sk
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A
Description

iR
Module
Driver
(EXT)
ON)
BSWM
COMM
RGRS
System Service
DET
(SYS)
ECUM
WDGIF
WDGM
DCM
PR
Diagnostic Services DEM
(DIAG)
FIM
EA
75k S
Memory Services
(MEM) FEE

Baengen )R E R Fan

Submodule

Driver

BIERS
Operating System
B4 ELE
it
Basic
Mode
Management
BIEEE
Communication
Management
TR BIRIEER
Development
Error Tracking
ECUEIE

ECU Management
B A
Watchdog
Interface
FilWEHE=R
Watchdog
Manager
RS EERR
Diagnostic
Communication
Manager
PHEGEIER
Diagnostic  Event
Manager
TheRENMHI E1E s
Functional
Suppression
Manager
EEPROMIHR &
EEPROM
Abstraction Layer
FlashAYEEPROM#E
Pl

Flash EEPROM

Software

Implement the AUTOSAR basic

software module for external
hardware components.

KA Gt AR 55 B9 AUTOSARE At
B AR
Implement the AUTOSAR Basic
Software Module for System
Services

SIS W B IR AYAUTOSARE A
A R

Implement the AUTOSAR Basic
Software Protocol Stack for
Diagnostic Management

SMEZH RN FHEEENEM
A AR

Implement the basic software
protocol stack for non-volatile
storage management
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iR

Description

MEMIF
NVM
COM
AUTOSAR
BIERS NM
Communication
Service
(com) OSEK NM
PduR
CANIF
CANNM
CANE(E
CAN Communication CANSM
CANTP
LINIF
LINGE{S
LIN Communication
LINSM
WAL EGHRE
Input/Output
Hardware IOHAB
Abstraction Layer
(10)
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Emulator

FHEREBREE
|

Memory
Abstraction Layer
Interface
NvRam & IE 2%
NvRam Manager
B
Communication
P4 BT O
Network
Management
Interface
OSEKM £ &1
Network
Management
Interface
PDUB&EH

PDU Routing
CAN#ZEQO

CAN Interface
CANPZE EIE
CAN Network
Management
CANJRZSETE 8
CAN State
Manager
CANEEI MY
CAN Transmission
Protocol

LIN#ZE O

LIN Interface

LINRZSE T =5
LIN State Manager

IORE R E

IO Hardware
Abstraction Layer

KBS EENERR AN
%

Implement the basic software
protocol stack for
communication management.

SLILCANIB S HYAUTOSARE fil
BRI

Implement the AUTOSAR basic
software module for CAN
Communication.

SCHLLIN @ 5 AYAUTOSAR E il
AR IR

Implement the AUTOSAR basic
software module for LIN
Communication.
SUEHm Nt EEN
AUTOSARE:AHER AR R
Implement the AUTOSAR basic
software module for
Input/Output Management.
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A
Description

Module

AUTOSAREE
AUTOSAR Library
(LIB)

8B IR =]

Complex Driver
(CDD)

REEE
Calibration
Management
(CAL)

CRC

SBC DRV

BCCIC DRV

XCP

CCP

Baengen )R E R Fan

Submodule

CRCEEFr
CRC Program

B RO A DR
Power Chip Driver
BHihEERSER
RN ew)
Battery
Management
System Sampling
Chip Driver

XCP 18 BARE MY
XCP Universal
Calibration
Protocol

CCP CAN #x &
W

CCP CAN
Calibration
Protocol

SETHIXNERBINEN

AUTOSARE LR 118 3R
Integrate the functions of
related library functions for
AUTOSAR Basic Software
Module

SKILE 22 =) THBERJAUTOSAR
B AEIR

Implement the AUTOSAR basic
software module for Complex
Driver

KNI EEENBAT R
Implement solutions for
calibration management
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5.3 figc & T A Configuration Tool

W workspace - Classic Designer - ZC MuNiu v4.4_07SWMID01010105
Fle Edit Navigate Search Project ModelForm Editor Validate Run
io-EBie Qrig~ifrdlroo

Qv
o

Window Help

[ configuration Editors.

[ *Basic Editor 22

MBS 5 HTE M
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- = x

(e

=g
text to fiter... CONTROLLER_0 [AUTOSAR/Can/CanConfigSetiCanControlier]
Models
Base Services ¥ -
Communication v v B Can 9 Name [conTroLLER 0 ]
Diagnostics A v ¥ con .
g U CanConfigset [1.1] CanBusofProcessing [INTERRUPT ol
= ~¥ 8 CanConfigSet
5 © & CanController [1.4] CanContrallerActivation 3 v
> '8 CONTROLLER 0
38 CanController CanContrallerBaseAddress 80001000 |
> © CanHardwareObject [1.]
S Conteom .11 CanControllerid [o ]
> 8 CanGeneral [1.1]
CanRuProcessin INTERRUPT
5 4 Canlf 9 ‘
¥+ CanNm
CanTiProcessin INTERRUPT
> ¥ CansM 9 ‘
s CanTp.
e Conte CanWakeupFunctionalityAP! 3 |
> ¥ com
CanWakeupProcessin INTERRUPT
5 B ComM Pt 9 ‘
[# Basic Editor Dem
> CanWakeupSupport s
> ¥ Dem
[ Properties 52 EHEM Y=o > W Eac
i } :E " 3 CanControllerDefaultBaudrate [CONTROLLER 0 Baudrate - /ZCPkg/Can/CanConfigset/ CONTROLLER O/CONTROLLER 0 Baudrate
Property Value cu
W Fee
W+ 11939Dcm @ CanCpuClockRef [
1 J1930Nm
4 J1930Rm BJ CanWakeupSourceRef [
W+ J1939Tp
¥ Lin
s Linif v
< >
48 AUTOSAR Validation %] Tasks [2] Problems & Console (@) BSW Parameter Help =g
Configure Filters.
41 errors, 1 warning, 0 infos
Description - Object URI Resource  EObjectType
> 1 Errors (41 items)
> 1 Warnings (1 item)
AEEETREFAE
W workspace1 - Classic Designer - ZC MuNiu v4.4 07SWMID01010105 - x
File Edit Navigate Search Project Model Form Editor Validate Run Window Help
o-uee 2 =
[ Configuration Editors. = 8 [@Basic Editor 22 =0
text to fiter. CONTROLLER_0 [/AUTOSARICan/CanConfigSet/CanController]
- Models B
Base Services v [
Communication v ~ & Can 1 Nam. [conTRoLLER 0 ]
= o N v & Please Select generation modules. o X
Diagnostics * Hon [INTERRUPT v
v 8 CanConfigset [1.1]
= v 8 CanConfigSet
v @ CanController [1.7] Can - 72CPkgiCan rase 9
= > © CONTROLLER 0 Canlf - /ZCPkg/Canlf ‘ 1000 ‘
> 8 CanController CanSM - /ZCPkg/CanSM 8000
5 © CanHardwareObject [1.] Com - /2CPkg/Com D ‘
8 Canlcom [0.1] ComM - /ZCPkg/ComM
> © CanGeneral [1.1] Dem - /ZCPkg/Dem ‘.NTERRUW
~ W Canif Dem - /ZCPkg/Dem
v i Canif EcuC - /ZCPkg/EcuC \mmmwr
v 8 CanlfCtriDrvCfg [1.7] PduR - /ZCPkg/PduR
v © CanlfceriDrvCh
e o [raLse
v @ CanlfCulcig [1.7]
© CANIF CTR DRV_CONTROL
[INTERRUPT
© CANIF CTR_DRV_CanCortr
[# Basic Editor © Canifciricfg
[parse
8 CanlfDispatchCig [1..1]
[ Properties 22 EH>Om v=0

© CanlfinitCfg [1.1]
Property Value

>

>

> 8 CanlfPrivateCfg [1.1]

> B CanlfPublicCf [1..1]
8 CanlfTrevDrCig [0.7]

&+ CanNm

J b Cono @
&+ canTp
& CanTrev

> 4+ Com

8 AUTOSAR Validation & T.
MuNiu Studio Console

#e++ Generation started =
44+ Generation finished =+

[E2 Problems B Console 58 () BSW Parameter Help

[CONTROLLER 0 Baudrate - /2CPkg/Can/CanConfigS et/CONTROLLER 0/CONTROLLER 0_Baudrate,

BEER ~8-0-=0

AREEETREREERD

MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE
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ATHEEANARIMBESZ R, RESEMBRETFENT BYE, R4EMRGEFEXIT
BNMEROEEN, FEAXHTEREIR., EFUREABRTRK, EREILR FTREME
RORETE, TTEMRERBXXHE, BEMNREXHENE TEFRET.

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.

Module

Eclipse Platform

REEET RN
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

REBHBHTENRETREZET Eclipse £&, FET ARTOP %244, LI AUTOSAR
AV ARXMLES#EAT. MuNiu Core ERVECE TEAY UISRE, 7E MuNiu Core Z Ef#J Module,
KL AUTOSAR EMERECE . BTG, TEREMERNE ENRED,

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.
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