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HMALF AUTOSAR 4/« TC264 = amFff
ZC.MUNIU AUTOSAR SOFTWARE PLATFORM

PRODUCT MANUAL BASED ON INFINEON TC264

FMARG BT a
ZC.MuNiu Basic Software Platform

1 IHBEEMEAR FUNCTIONAL OVERVIEW

FMARHF (ZCMuNiu ) HREBFEFIR=RALX RUEZEZENEMZRGLEERAEATER.
%= M5 AUTOSAR, OSEK—r.BT%JL ﬁ%%AUTOSAR ATOP %’@E’\JHEMEE%IE,
THEFER. =R FH/. TR, K&, kiﬁi BLE@EM. 28, MEEE. BHIRIFHASE.

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.

HMMARGFZE R TC264 BRKEFE, FTEBHE: BERK. BIlAE (CANWLN) |
LI AR(UDS\I1939). MLEEIE (OSEK\NAUTOSAR) . #REWME (XCP\CCP) . fRtEtHiY
. ELEFEHRE, EEEXMME Bootloader RIFEFM LA TE, o UREARNE S
MEERATRENBFR. MAREREEMRG~ROER, thiREEGIREMKGD
RELIMAF LRS-

ZC.MuNiu 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, 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 R FA%niE APPLICATION FIELD

AREEMIBAETETNATERAR VR TC264 RIEAREE T REHR TR T .. BHlw:
ZC.MuNiu basic software platform can be applied to the development of automotive electronic

control unit products using the TC264 series chips of Infineon. For example:

> FREREFRES R
New Energy Vehicle Controller
> BAES R
Motor Controller
> BMEERFR G
Battery Management System Controller
> DC/DC #=ilg
DC/DC Converter Controller
> BTN EEER
Electric Power Steering Controller
> EEEfs
Body Controller
> TR

Air Conditioning Controller
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3 ECEINE CONFIGURATION ENVIRONMENT

B E2£18 Configuration Environment

Hardware (Chip) INFINEON SAK-TC264T-64F200W CA
Compilers Supported HighTec 4.6.6.1/Tasking v4.2r2
Evaluation Hardware TriBoard TC264
Deb or Lauterbach (Trace32 R.2018.02)

"9 lsystem 1C5700 (winIDEA 9.21.150)
Configuration Tools Muniu_v5.1.3
Configuration Environment Win7/Winl10 64bit

Hightec 4.6.6.1 451% 2811

Hightec 4.6.6.1 Compiler Options
-fno-common -fno-short-enums -Os -g2 -W -Wall -Wextra -
Wdiv-by-zero  -Warray-bounds -Wcast-align -Wignored-
RWIFEIM  qualifiers -Wformat -Wformat-security -save-temps=obj -
Compiler DBRS_DERIVATIVE_TC27X -fno-builtin -iquote -WI,--gc-sections
Options -WIl,--mem-holes -WI,--no-warn-flags -WI,--cref -fshort-

double -mcpu=tc27xx -mversion-info -std=c99 -maligned-data-

sections
ST
Link -nostartfiles -T".\SafetyLibrary.ld" @IROM.objectlist -
inker
. mcpu=tc26xx -WI,--mem-holes -WI,--warn-orphan
Options

Taskingv4.2r2 45 %8535 W

Taskingv4.2r2 Compiler Options

Y TR —th?6x —-I§I-core:ﬁc --is0=99 —-!anguage:-gcc,—

volatile,+strings - -switch=auto --align=4 --no-clear --default-

near-size=0 --default-a0-size=0 --default-al-size=0 -02 --

tradeoff=4 --compact-max-size=200 -g --source

-Ctc27x - -lsl-core=vtc -I"D:\Git\xxx" -WI-0"${PROJ}.hex":IHEX:4 -

FEIEIRT  WI-0"${PROJ}.sre":SREC:4 - -hex-format=s -WI-

Linker DMCU_SMALL_ENDIAN=1 "../xxx_SW.IsI" -WI-OtxyCL -WI--map-

Options  file="${PROJ}.mapxml" XML -WI-mcrfiklsmnodugq -WI--error-
limit=42 -g

Compiler
Options
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4 FFA &= DEVELOPMENT BACKGROUND

OSEK i EEERIERER FIRAMLERD, FEEXT=N4EH IWNBRERSE
(OSEKOS) , ®ILAR%L (OSEKCOM) MMBEER G (OSEKNM) . OSEKIEIEFRZtiaT 20
t4g 90 £, BE—IPH LA ERARRERS.

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 originated in the 1990s, was the first commercial automotive embedded

operating system.

AUTOSAR BT 2003 &, TEMMMNAEHER. BAHRNEHEEMET. FSE&
MBEHRELIKEEY., BATAREIVHAR—NFRN. fRELNRGRNE, T2
R AERELAE ANALRERREEMTANRE, BREEAK REeEtlsRTaTARE
TR, 2006 FRAM 7 2.1 FR#SE, 2008 &7 3.1 lRAFIE ik, FEESIBINT I
e, WANERNZR, BRI ZEA2014FERHM 421 422 A, MK 431HRAE,

The AUTOSAR organization was established in 2003, primarily by European automakers,
component suppliers, and other companies in the electronics, semiconductor, and software
systems industries. It is committed to developing an open and standardized software architecture
for the automotive industry, with the motto “Cooperate on standards and compete on
implementation,” which aims to enhance the stability of the basic platform, reduce costs, and
improve the quality and speed of controller product development. The organization released
version 2.1 of the standard at the end of 2006 and version 3.1 in 2008, which began to be
commercialized. Subsequent versions gradually added content related to functional safety and
Ethernet. Currently, versions 4.2.1 and 4.2.2, released after 2014, as well as version 4.3.1, are

widely used.

RERRUL. MEML. FRANKESRT, BFEaMEtERES, BREMEMNEZ,
BREFLBAHAMER. Fak. FRANERRGEI EXEE.

Under the major trends of electrification, connectivity, and intelligence in the automotive
industry, the number of electronic and electrical components is increasing, and the electrical
structure is becoming more complex, while the vehicle development cycle continues to shorten.

Platform-based and intelligent basic software plays a crucial role in this context.
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MM AL (ZCMuNiu ) AREBFEGHIBZ~HBAL, RUETEANEMRGELEBATR.
% a5 AUTOSAR. OSEK FEFRMSE, HET AUTOSAR ATOP R EfHEE TR,
XFFER. R B TR, KR KWEFBE B, 2. WEEERTE. 2FeF
EAE: BERS. BILHILAR (CANLIN) o 32 B I % (UDSVJ1939) . W 4% & T8
(OSEK\AUTOSAR) . #REWME (XCP\CCP) . fFfiEthiltk. EXARNEHRE, REMMEY
Bootloader fFifEFM LA TH, TJUREABNEAIIBEER#ATERENBEFL.

ZC.MuNiu 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, complex driver
modules, etc., along with ZC’s bootloader update program and configuration tool, which can be
configured and further developed according to different customer project requirements.

MMRIR IR RS~ RV ER, hIRMHEFFS ASPICE Level3 RIZMINEE L £ ASILB\D &
SKREGIEH SRR T RE S FF & BRSS, SBC i A . BCCIC :S /& FhE 2L IR 514K 45 B9 & I FF
XK. BN, SRMMBNIEEL S M SafetyFrame, o] U#HENBEREEK.

In addition to providing basic software products, ZC offers development services for the
implementation of controller basic software functions that comply with ASPICE Level 3 processes
and meet the functional safety requirements of ASIL B and D. The company also provides
customized development of complex driver software for various chips, such as SBC and BCCIC.
Moreover, by integrating ZC's functional safety product SafetyFrame, the requirements for

functional safety can be satisfied.

HMMBLERE AUTOSAR FEMHMALRIN B, REAMIG X, REY,
RER, AR,
ZC has mastered the core technologies for the development and application of AUTOSAR

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

5.1 =¥ S Product Features

» 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
» £F& OSEK #Rr4 Compliant with the OSEK standard
> BYEZR St Operating System
> BiEMY AL Communication Protocol Stack (CANALIN)
> 1WAk Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
>  FREWMILF%L Calibration Protocol Stack (XCP\CCP)
> TFfEII Ak Storage Protocol Stack
> fnZEfELR Cryptography Module (CRYPTO)
> BZLIRENEH|IFF & Custom Development of Complex Drivers

> T#EARS Engineering Services
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é?ﬁ %l M 78 B

5.2 ®#{4$%E44 Software Architecture

MBI 5 HITE M

Easy to know Easy to do

composite structure ZC Muniu Basic Software /

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate

Adc DRV Base DRV Can DRV

Crypto
[ i

Crypto DRV Dio DRV

Safety
Frame

SBC DRV

BCCIC
DRV

|y

Fee DRV Fls DRV Gpt DRV
Port DRV Pwm DRV Spi DRV

ZC Software _ Tier 1 Software

lcu DRV Lin DRV
Iwdg DRV Wwdg DRV

Microcontroller{MCU)

Mcu DRV
rra | e =X

IR
Module
Mz R R R E RN
=
Microcontroller Layer

Integrated Package

FMA A BRI E0 A

ZC.MUNIU BASIC SOFTWARE ARCHITECTURE

TR

Submodule

iR
Description

TERE =7 MCAL NER TERSE
ZC has an integrated engineering service packages that can be
integrated with third-party MCAL.

SMER I R IR Bl

STHLSMEREE (4R 4 HIAUTOSAR
SR A

External Low-Level CANTRCV CANL&Z{%QEEJJ Implement the AUTOSAR basic
. CAN Transceiver

Driver DRV Driver software module for

(EXT) communication with external

hardware components

RG5RS 05 BIERS KM ARG AR EIAUTOSARE ]

System Service Operating System  Fr{4i&sk

(SYS) BSWM BE#H#ERXE Implement the AUTOSAR Basic
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A
Description

BHER S
Diagnostic Service
(DIAG)

FiER S

Memory Service
(MEM)

COMM

DET

ECUM

WDGIF

WDGM

DCM

DEM

FIM

EA

FEE

MEMIF

Baengen )R E R Fan

Submodule

L

Basic Software
Mode
Management
R{EEIE
Communication
Management
FRBIRIER
Development
Error Tracking
ECUEIE

ECU Management
F\EQ
Watchdog
Interface
e
Watchdog
Manager
ZHTR{EEIE=R
Diagnostic
Communication
Manager
PS4 EES
Diagnostic Event
Manager
e H EEas
Functional
Suppression
Manager
EEPROMIHR &
EEPROM
Abstraction Layer
FlashH9EEPROM#E
Pl

Flash EEPROM
Emulator
R B
||

Memory
Abstraction Layer
Interface

Software Module for System
Services

SKIIZ M EIERAUTOSARE
ENLRyIWE s

Implement the AUTOSAR Basic
Software Protocol Stack for
Diagnostic Management

SKHAEZ R M FEEIERN AR
AL

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

NVM

COM

AUTOSAR
BIERS NM
Communication Service
(CoOMmM)

OSEK NM

PduR

CANIF

CANNM

CANE{S
CAN Communication

CANSM

CANTP

LINSM

SBC DRV

B AR

Complex Driver

(cDD) N

DRV
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NvRam & 12 28
NvRam Manager
B
Communication
ML E IO
Network
Management
Interface
OSEKM £ E 18
OSEK Network
Management
PDUB&EH

PDU Routing
CAN¥Q

CAN Interface
CANMZEEIE
CAN Network
Management
CANRZSEIE =R
CAN State
Manager
CANFLHI MY
CAN Transport
Protocol
LINRZS E T =5
LIN State
Manager

BSOS R IR ]

Power Chip Driver

HLEBERFEX
RO IR 5]
Battery
Management
System Sampling
Chip Driver

SCILR (S B IR A BRI Ak
Implement the basic software
protocol stack for
communication management.

LI CANIR 5 FIAUTOSARE R,
BRI

Implement the AUTOSAR basic
software module for CAN
communication.

SKHLE 2L RS T BEAYAUTOSAR
B bk Rk

Implement the AUTOSAR basic
software module for complex
driver functions.
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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
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ATHEBFPNAEIEF K, ReEMRGEany BY, AFEMHRAFEasiT
ENRREEN, FEAXUTREIR., FAUREARTR, EEETR LZHEME
HROEETE JERERERBXMH, BEMNEEXHENE 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 requirements on the configuration tool,

generate configuration code files, and integrate the generated configuration files into the project.

Generator Validator

Standard AUTOSAR Tools

ARTOP ARTEXT DT
Eclipse incl. Sphinx and EMF
Ao
A4BEETARY

ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AEEMBEFLENERETRERET Eclipse £&, FHET ARTOP %244, LI AUTOSAR
BRI ARXML 94T . MuNiu Core SERECE TEAIUISRE, 7E MuNiu Core Z Ly Module,
SKHL AUTOSAR B MERMECE. REZTME, TENEMERNEERE.

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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FERRE

Development Documentation Description

Process

XA

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
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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
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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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