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ZC.MuNiu Basic Software Platform

1 IheE#EiA FUNCTIONAL OVERVIEW

FMARHF (ZCMuNiu ) HREBFEFIR=RALX REZEZENEMZRGEERAEATER.
%= M5 % AUTOSAR. OSEK FE[r#iSe, BET AUTOSAR ATOP ZEMpy EEcE T A,
xR, —R. 7. Fﬁ\kﬁ\ﬁﬁ BB, 20, NEEE, BIRFNRE.

ZC.MuNiu provides a complete basic software platform solution for the development of
automotive electronic control units. The product refers to international standards such as
AUTOSAR and OSEK, and includes a configuration tool for the upper machine based on the
AUTOSAR ATOP architecture, supporting communication, diagnosis, network management, and
bootloader and refresh specifications for major vehicle manufacturers such as SAIC

Motor, FAW, Geely, GAC Group, Changan Automobile, and Great Wall Motors.

TR AURIX TCAx RFMIZHIZEET TriCore 1.8 W%, AT —f ADAS. 5% E/E 4243
THEE 2R EN AR ARMEMmIRTT. R AURIX TCax ARG FaRBEEN
(ETH MKMA) , AFFRETHNRE /E RUFTENME. SHEMRIAN. 9@6&
AURIX TCAx Rl EzHmA B S < E M, 6 I1SO 21434 FRERENRAE, FREBXH
1ISO26262 #7 ASIL-D e L FR N A,

Infineon AURIX TC4x series microcontroller is based on the TriCore 1.8 core and designed
for the next generation of ADAS, automotive E/E architecture, and increasingly complex
automotive application software architecture. The Infineon AURIX TC4x 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
Infineon AURIX TC4x series microcontroller complies with ISO 21434 information security

standard, and can support 1ISO26262 standard ASIL-D functional safety level application.
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EBMMBHRIE AR CRNEIREESIEKEEHR PDH, 4 AURIX TCAx RFRHIEH 2R #
TEWRGETE, TR SHRAERS. BRHIE (CANUN) . BHHIH
(UDS\J1939). MLXEIE (OSEK\AUTOSAR) . #REWME (XCP\CCP) . FRf&thilitk. EHIK
FHERE, BEMME Bootioader RIFFREFA FRM TR, THREREMNEATEE R
TREMBAR. MINBRZEEEMRG~mOEN, hRERSSEMRGINESSIMATT
KRS

Shanghai ZC is important global partner and PDH of Infineon, provides the basic software
platform for AURIX TC4x series microcontroller. 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.

=T

B auros

AURIX TCAX R4 BRI T &
ZC.MUNIU BASIC SOFTWARE PLATFORM FOR AURIX TC4X
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2 R F4mis APPLICATION FIELD

REEMBAETLETNAFERAR VL TCA RIEAFREBFESSR~RA L. fla:
ZC.MuNiu Basic Software Platform can be applied to the development of automotive electronic

control unit products using the Infineon TC4x series chips. For example:

> FEEREEFES R

New Energy Vehicle Controller
> HiEfleR

Zone Controller
> HEEBREHER

Intelligent Driving Controller
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3 BCEIFEE CONFIGURATION TOOL

BCEIFR
Configuration Environment

Hardware (Chip) TC4D9XE

Compilers Supported Tasking_1.1r8

Evaluation Hardware KIT_TCAD9XE_COM_TRB_S
Debugger Isystem IC5700 (winIDEA 9.21.150)
Configuration Tools Muniu_v5.1.3

Configuration Environment Win10 64bit

Tasking_1.1r8 ZRiFs3i% W
Tasking_1.1r8 Compiler Options
-cs --dep-file="$(*F).d" --misrac-version=2004 -
D_ CPU__=tc49x -DAPP_SW=AURIX3G_MCAL_APP -
HWIFEIM  DAURIX3G_MCAL_APP=1U "-fD:/ Demo/TriCore Debug
Compiler (TASKING)/TASKING_C_C__ Compiler-Include_paths__-1_opt" --
Options 1I50=99 --c++14 --language=+volatile --strict --fp-model=1 -
02 --tradeoff=1 -g -Ctc49x -YO -NO -Z0 --user-
mode=hypervisor
--Isl-file="../Lcf_Tasking_Tricore_Tc.Isl" -WI-Oc -WI-OL -WI-0Ot -
N WI-Ox -WI-Oy -WI--map-
AT file="${BuildArtifactFileBaseName}.map" -WI-mc -WI-mf -WI-mi
-WI-mk -WI-ml -Wl-mm -WI[-md -WI-mr -WI-mu --no-
warnings= -WI--error-limit=42 --fp-model=2 -Irt --Isl-core=vtc
--force-c++ -Ctc49x

Linker
Options
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4 F%EH DEVELOPMENT BACKGROUND

AUTOSAR AZRRIT 2003 fF, TEHKMNAEFIER. HHRNFEAAMBETF. ¥5
BHRERFELATHEEEN. BAOTAHREIVAL MRS . RELMNREREYE, FE
AR ERELEE ENALEEFRSEMTENTRE, BREAK ReEfls~alin
BMEE, 2006 XA T 2.1 FRIMSE, 2008 F£4% 3.1 RAFA~ R, BEFELENT
MEesE, UAMERS, BRIITZEA 2014 £RAHH 421 M 422 BRA, MR 4315
b

The AUTOSAR organization was established in 2003, primarily by European car

manufacturers, parts suppliers, and other electronic, 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 in
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, marking the beginning of
productization; subsequently, functionalities such as functional safety and Ethernet were
gradually added. The widely used versions are the 4.2.1 and 4.2.2 released after 2014, as well as

the 4.3.1 version.

REEBIL. WEL., SRANAKERT, BrEmftERES, BSEWENE
Z, EEFLRBABHAMSEE. Fa. SUNEMREEINEXETE,

With the trend of electrification, networking, and intelligence in the automotive industry, the
number of electronic and electrical components is increasing, the electrical structure is becoming

more complex, and the development cycle of the whole vehicle is continuously shortening. The

platform-based, intelligent basic software plays a crucial role.

HMMAF (ZCMuNiu ) ARFEETFEHRTRALRY REZENEMKGEEEBRTA
R. ZTmfFA AUTOSAR. OSEK FHHEFRFISE, BET AUTOSAR ATOP 22498y E AN ECE T
B XELER. —R. &0 IR K2 KEFEE] @ifl. 28, WEEEME. 1%F
SXEEEHE BERZ. BiliH4sE (CANLIN) | 2B iR (UDS\J1939) . W 4% & 18
(OSEKNAUTOSAR) . #REWME (XCP\CCP) . TFfifthilik. E2AWNEHE, BREMME
Bootloader fFTfEFM LA TH, T UREARNEAIIBEER#ATERENBEFL.
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ZC.MuNiu provides a complete basic software platform solution for the development of
automotive electronic control unit products. The product complies with international standards
such as AUTOSAR and OSEK, and has an upper machine configuration tool based on the
AUTOSAR ATOP architecture, supporting communication, diagnosis, and network management
standards for major vehicle manufacturers such as SAIC, FAW, Geely, GAC, Changan, and Great
Wall. 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 refresh program and upper machine tool, which can be configured and redeveloped

according to different customer project requirements.

FMBH IR SRRV A FIRS, WIRMHATS ASPICE Level 3 JRIEFIINEER E ASILB\D
LRI H BRI LIRS, SBC &R . BCCIC &R & FE 2 IR 49 E #
&, B, SAMMREXHNIIES £ M SafetyFrame, T RUBERELEE K.

While providing basic software products, ZC also offers development services for the
implementation of controller basic software functions that comply with the ASPICE Level 3
process and functional safety requirements of ASIL B/D. It also provides custom development of
various complex driver software for SBC chips and BCCIC chips. At the same time, integrating

ZC's functional safety product SafetyFrame can meet functional safety requirements.

HMMBE FE1E AUTOSAR SR L TN AR, REAMIZ TR, REY,
WER, AR,
ZC has mastered the core technology of development and application of AUTOSAR

platform software, providing on-site local support, with high quality, fast speed, and low cost.
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5 IheEH A 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
> ZRIR1VER % Muti-Core Operating System
> BiIEMY A Communication Protocol Stack (CANALIN)
> 124k Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
>  FREMMILF%L Calibration Protocol Stack (XCP\CCP)
> TEEWMN A% Storage Protocol Stack
> INZEAELR Cryptography Module (CRYPTO)
> BZLIRENEH|FF & Custom Development of Complex Drivers

> T#EARS Engineering Services
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5.2 #{%E44 Software Architecture

composite structure ZC Muniu Basic Software. /

BOOTLOADER Application

Boot
Manager

Bootlaoder

Updater

s

ETH Com Complex
Drivers(CDD)

SecureBoot

CRYPTO
SecureUpdat

BCCIC
DRV

o
&
3

Microcontroller Abstraction Layer{MCAL)

Adc DRV Base DRV Can DRV Crypto DRV Dio DRV Dma DRV
Fee DRV Fls DRV Gpt DRV lcu DRV Lin DRV Mcu DRV
WDy

Microcontroller(MCU)

ZC Software _ 3rd Party Software OEM Software Chip Software

FIMA BRI AT 5204
ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

EEDS FAEIR iR
Module Submodule Description
Can DRV CAN IXzf
an CAN Driver
CANFD IRz
CanFD , 25 AUTOSAR HtRE#: 4 oh
SR DRV CANFD Driver _
P 2R R R IR = _ IR 2B 5
Microcontroller : LIN 3&zf
) Lin DRV _ Implement the hardware
Abstraction Layer LIN Driver , _
(MCAL) Adc 35 Srlv.er p?rt in the AUTOSAR
Adc DRV asic software.
dc Adc Driver
Base IKFf)
Base DRV :
Base Driver
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R TARBR iR

Module Submodule Description

Crypto Crypto 3X%

DRV Crypto Driver
Dio JXzf]
Dio DRV
10 Dio Driver
Fee IX%f]
Fee DRV )
ee Fee Driver
Fls 3X =/
Fls DRV .
Fls Driver
ot DRY Gpt IX 5]
t
P Gpt Driver
lcu 3K =S
Icu DRV ,
Icu Driver
Mcu IR =]
Mcu DRV )
cu Mcu Driver
Port IR %)
Port DRV
or Port Driver
Pwm 3K ]
Pwm DRV )
Pwm Driver
Soi Spi JXz]
PI DRV Spi Driver
lwdg IX 5]
wdg DRV lwdg Driver

Wwdg Wwdg J&z)

DRV Wwdg Driver
eIk 33
a2 EME=7 MCALHER T ERSE
Microcontroller ZC has an Integrated engineering service package that can be
Abstraction Layer integrated with third-party MCAL.
Integrated Package
—— CANU & =2 3R &) LIS ERRE A E 1Y
SNER I R IR FN DRV CAN Transceiver AUTOSARE AR 1Rk
External Low-Level Driver Implement the AUTOSAR
Driver EthTrev Ethi{ & 233K EN basic software module for
(EXT) Eth Transceiver Driver |~ communication with
LinTrcv LinlZ % 28 X /1 external hardware

EAEBRAEN I F K AT Page 9
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A
Description

EthSwitch
OS
BSWM
COMM
DET

EG RS

System Service

(SYS) ECUM
WDGIF
WDGM
Dlt
StbM
Dcm

. Dem

RS

Diagnostic Service

DIAG

( ) FiM
J1939Dcm

&R EA

Baengen )R E RS Fan

Lin Transceiver Driver
Eth 324471 3R 5

Eth Switch

BIERS
Operating System
B RAEE
Basic Software Mode
Management
BIEEIE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEE

ECU Management
Fi A
Watchdog Interface
B OEES
Watchdog Manager
2T B SR ER
Diagnostic Log and
Trace

REZRES e
Synchronized
Base Manager
ZHTREEE=S
Diagnostic
Communication
Manager
S EERR
Diagnostic Event
Manager
TheEHH EIE=s
Functional
Suppression Manager
J193912 B IE E 1 ar
J1939 Diagnostic
Communication
Manager

EEPROMIMZR =

Time-

components.

KA GRS RIAUTOSAR
BRI

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

ESTES PRI a s TOE:
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A
Description

Memory Service

FEE
(MEM)

MEMIF
NVM

COM

AUTOSAR
NM

OSEK NM

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

Nm
SecOc
CANIF
CANNM

. CANSM
CANE{E

CAN Communication
CANTP

J1I939Nm

J1I939Rm

Baengen )R E RS Fan

i
g MR EED

NVRAME I 28
BE
Communication

ML EIEENO

Network Management

Interface
OSEKM 4% & 18

Network Management

Interface
PDUE& EH

PDU Routing
COMBIEFFIL
COM Based
Transformer
I-PDUZEEE A
[-PDU Multiplexer
REIRESEE
Large Data COM
L& E IR

Network Management

ZEEHBRE
Secure Onboard
Communication
CANZEA

CAN Interface
CANZ& E TR

CAN Network
Management
CANJARZS ETE 8
CAN State Manager
CANfRHHY

CAN Transmission
Protocol
J1939M 4% E TR
J1939 Network
Management
J19391F KR EIE

Flash {9 EEPROM A& #l R fHANE

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

LB S B AV E R
Wik

Implement the basic
software protocol stack for
communication
management.

Sk I CAN 8 15 B9 AUTOSAR
E R R R

Implement the AUTOSAR
basic software module for
CAN Communication.

Page 11



% a2k

R

Module

TARBR

Submodule

FMELR ZHEM

Easy to know Easy to do
ik
Description

ETH®E(E
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

J1939 Request
Manager
11939 i tAMY

J1939 Transmission
Protocol

IPIZHTiMY

IP Diagnostic Protocol
ETH# O

ETH Interface
ETHRASEE =S

ETH State Manager
RS &3

Service Discovery
Socketi&fic =%

Socket Adapter

TCP IP#M %

TCP IP Protocol Stack
UDPRZ& E1E

UDP Network
Management

B RO A DK E)

Power Chip Driver
B EERFEXED
R Rah

Battery Management
System Sampling Chip
Driver

e = & 1ESE

Safety Frame

SKIETHIRE AIAUTOSARE
RHER 1R R

Implement the AUTOSAR
basic software module for
ETH Communication.

KM E R IRKFN I EERY
AUTOSARESRHL B {4
Implement the AUTOSAR
basic software module for
Complex Driver
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5.3 EZE 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

B Rk EE M4
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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.

Eclipse Platform

REEETEREN
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AEEMBHFEEHEE TEZET Eclipse ¥4, FET ARTOP %49, LI AUTOSAR
FEEIFD ARXML B9F8R 4T, MuNiu Core SEpECE TE M UISRE, 7 MuNiu Core 2 _EH Module,
SEEL AUTOSAR & MERECE . ECBESR/E, TT4EN & MERNEE R,

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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T FE XY PROCESS DOCUMENTATION

FERRE

XA

Development Documentation Description

Process

FMELR ZHEM
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LR S

Requirement

B RXH

Customer Requirement Document

Collection

TR AT A
BT RO Requirement Analysis Document
Software BT KEER
Requirement Software Requirement Traceability Matrix
Analysis [B) B R

Issue Communication Form

SRR A ERA 1t B

Software Software Architecture Specification
Architectural BRI RNIEER R
Design Software Architecture Traceability Matrix

AR BB

Software Detailed Design Specification

R AR

. o & T BRIt
BITigit . . .
Configuration Tool Design Document
Software e
BAFEMIRITE Bk

Detailed Design

Software Detailed Design Traceability Matrix
B EMIR TR R

and Unit Design

Software Detailed Design Review Form

QAC 7Tk &

QAC Analysis Report

L Sl

Tessy MIRXIR &
Software Unit y AR

Tessy Test Report

Software Unit Verification Strategy

Testing —
B {2k B8 5T 00T S5 B
£ Fh 4

i 1 5 B T8 AR *Ekﬂ%
Integration Strategy

it

ST

Baengen )R E RS Fan
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FERRE

Development

Process

XA

Documentation Description
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Software
Integration and
Integration

Testing

BRIERFEMR
Software System
Testing

v &l

Release

Baengen )R E RS 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

Page 16
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