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ZC.MUNIU BASIC SOFTWARE PRODUCT

MANUAL BASED ON FLAGCHIP FC7300

FMAR G BatiE 4 a
ZC.MuNiu Basic Software Platform

1 IHEEMEAR FUNCTIONAL OVERVIEW

MM ARLE (ZCMuNiu ) HREBTFEHSRTRAL, RUESENEMRGFEEMALTE
%= 5% AUTOSAR. OSEK FHEFFHISE, FET AUTOSAR ATOP Z24#fy ERAIEcE TR
XFLER. —R. 5. TR, K=, Jmiﬁi BEBIN. 120, NEEE. BaRIFIE.
HMMAFHSM FC7300 BT Ea, FEBE: TSM’E?\ZZE\ BT (CANALIN) | 32
BTN AR (UDS\I1939). MIZREIE (OSEK\NAUTOSAR) . #REMEE (XCP\CCP) . TRiBihild%.
SRR ESE, EEMME Bootloader RIFFEFM LM TR, TMREARNEZAME
ZRHTEEMBHAL. IMNREREEMKG™RMNERN, hRAEHS[EMEAFINES
M FF KBRS

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 configuration tool based on the AUTOSAR ARTOP Architecture.
ZC.MuNiu supports communication, diagnostics, and network management specifications for
major OEMs like SAIC, FAW, Geely, GAC, CCAG, and GWM. ZC.MuNiu 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. ZC.MuNiu also provide bootloader update program and
configuration tool, which can be configured and redeveloped according to customer
requirements. While providing basic software products, ZC also offers development services for

the implementation of controller basic software functions.

FESFIFC7300 9L 2ZFRK A ASILD, #7H 3/ Arm Cortex-M7 RtZ, &5 o)k 300MHz,
T #F Arm Cortex-M7 RIZIBRIER G, FMBHTE TS FC7300 12445 5F& ASPICE Level3 57
BEAheE =4 ASIL D BRI ERER 4~ S

The safety level of FLAGCHIP FC7300 is ASIL D, with 3 * Arm Cortex-M7 core, up to 300MHz.

FC7300 supports Arm Cortex-M7 kernel operating system. ZC can provide basic software

Ao eRAENI T E B o Page 1



%Té 2ck] FHMFHR 55 HT& A

A1 A B B Easy to know Easy to do
products that comply with ASPICE Level3 processes and functional safety ASIL D requirements

based on the FLAGCHIP FC7300.
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2 [y F%niE APPLICATION FIELD

KREEMEGEETN AT FEHAESH FC7300 RIS A BEEBR FiIRGE= A %, 4
un:

ZC.MuNiu Basic Software Platform can be applied to the development of automotive

electronic control unit products using the FLAGCHIP FC7300 series of chips. For example:

> BEEEEdes

Automotive Domain Controller

> BUHEBN R 55 (ADAS)

Automotive Driver Assistance Systems (ADAS)
> SR B &% M FIE0(One-Box)

Integrated electro-hydraulic linear brake (One-Box)
> M (Gateway)

Gateway

> H IR R 55 (BMS)

Battery Management System (BMS)

> REREEG=

Car Sunroof Controller

> BlEE

Motor Controller
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3 ECEINE CONFIGURATION ENVIRONMENT

Configuration Environment

ECERER

Hardware (Chip) FC7300

Compilers Supported Greenhills

Evaluation Hardware FC7300 Development Board

Debugger (SW) Trace32 or WinIDE

Debugger (HW) Lauterbach (ARM V7) or IC5000(ARM V7)
Configuration Tools Muniu_v5.1.3

Configuration Environment Win7/Win10 64bit

Greenhills 5iF 881

Greenhills Compiler Options

Compiler

Options

FEIRIE T
Linker

Options

HaermEn N EEMER e

-xc -std=c99 --target=arm-arm-none-eabi -mcpu=cortex-m7 -
c-fno-rtti-funsigned-char -fshort-enums -fshort-wchar-D__EVAL
-D__MICROLIB -gdwarf-4 -O0 -ffunction-sections -Weverything
-Wno-packed -Wno-reserved-id-macro -Wno-unused-macros
-Wno-documentation-unknown-command -Wno-
documentation -Wno-license-management -Wno-parentheses-
equality -Wno-reserved-identifier -1 ./app -1 /MCAL/CAN/Iinc -
|./MCAL_Gen/inc-
|./RTE/Device/FC7300./RTE/_Target_1IC:/Users/Administrator/App
Data/Local/Arm/Packs/ARM/CMSIS/5.9.0/CMSIS/Core/IncludelC:/
Users/Administrator/AppData/Local/Arm/Packs/FLAGCHIP/FC730
0/device/tlelib/inc-D__UVISION_VERSION="538"-D_RTE_
DFC7300 -D_RTE_-o ./Objects/*.0 -MD

allgraph --symbols--info sizes --info totals --info unused --info
veneers—Iist ".\Listings\getting_started.map"-o.

\Objects\getting_started.axf
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4 FA&E5= DEVELOPMENT BACKGROUND

AUTOSAR AR pE 3 F 2003 FF, FZHWMNAEFIER. HHEENFEEMBF. FSE
MBERGEANTIREEESL. BATHREIVFR—NFRE. tRELRERERES, HFEX
X EMELEE ENALRES, ReRtR~aAXREMEE. 2006 FREAMT 2.1 kK
MSE, 2008 AT 3.1 RAFGH~ @A, FHELEMTMEERE. UANERE. BRI Z
ER 421, 422 K% 43.1 iR,

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 to "cooperate on standards and compete on applications”, so can improve
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. Functional safety, Ethernet, and other contents

are also added. Currently, the widely used versions are 4.2.1 and 4.2.2, as well as version 4.3.1.

AEAEBRML. MEKME. SRENKEST, BTHABHERSEES, EREEEMESR,
REFREAM%ER, T, SRENEMREEIEZEXER,

In the major trends of electrification, connectivity, and intelligence, the number of
automotive electronic and electrical components is increasing. The electrical structure is
becoming more complex, and the development cycle of the vehicle is continuously shortening.

Basic software plays an increasingly important role.

FMBHEE AUTOSAR FREHMNTFZTIR AtOEAR, REABISHXE, REL,
WER, AR,

ZC has the core technology of the AUTOSAR basic software. Can provide on-site support
with high quality, fast speed, and low cost.
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5.1 = &%= Product Feature
> 54 AUTOSAR 4.3.1 fRA

Compliant with AUTOSAR 4.3.1
> ARTOP @M ENUHEEE TR, &SEA AUTOSAR 4.4.0 fRA
ARTOP configuration tool, compatible up to AUTOSAR 4.4.0

> BUERS
Operating System

> B

Communication Protocol Stack (CAN\LIN)
> LU

Diagnostic Protocol Stack (UDS\J1939)

> WREE

Network Management (OSEK\AUTOSAR)
> PRE ML

Calibration Protocol Stack (XCP\CCP)

> ik

Storage Protocol Stack

> BREHEH L

Custom Development of Complex Drivers
> TER%

Engineering Services
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8MB PFlash
256KB DFlash
512KB SRAM .

128KB ROM

64K ITCM 64K ITCM

JTAG/ETB/ETM/TPIU

EVITAFULL +
AES128/256
RSA4096/SHAS512
ECC256/521
SM2/3/4/9

128K DTCM 128K DTCM 128K DTCM

1XOSPI
8xSPI
2xIIC
18XUART(LIN)
10xCANFD
2xMSC
1G ENET with TSN
2% 4CH SENT

1x 4CH SDDF

Connectivity

FERSEONT:

2x 32CH DMA Controller

Cordic

HMI

The main chip information is as follows:

» 3 Cortex-M7 (2 lockstep), 300MHz,

3xWDOG
5xCMU
ISM
FCSMU
2xCRC
EIM/ERM
STCU
3xINTM
TSensor

MBIST/LBIST

A Anaongmer '

> 8MB P-Flash + 256K D-Flash, 1088KB RAM,

> 10 CAN-FD,

» 1 Gbit Ethernet with TSN

ASIL-D, AEC-Q100 Grade 1

MCU PARAMETERS

Reference
Model: FC7300MDT ISO 26262
Standard:
Operating
Input Voltage: 3.0~5.5V -40~125°C
Temperature:
176LQFP-EP and  Apply Domain
Package: .
BGA320 Scenario: Controller

BaemaEsn EEM A
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5.3 #1344 Software Architecture

composite structure ZC Muniu Basic Software

T

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate

Fee DRV

[ i

Crypto
Library

Safety
Frame

SBC DRV

BCCIC
DRV

Can DRV Crypto DRV Dio DRV Dma DRV CanTrev EthTrev

Port DRV

Gpt DRV Icu DRV Lin DRV
Spi DRV Iwdg DRV Wwdg DRV
Microcontroller{MCU)

s [

Mcu DRV
Flash DRV EthSwitch

Chip Software

FMA A B AR 5 504

ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

TR iR

Submodule

Description

HBR
Module
MIEFIR K EIRENE K
=)

Microcontroller
Abstraction Layer

Integrated Package

TR E =77 MCAL NER TIERSE
ZC has an Integrated engineering service package that can be
integrated with third-party MCAL

SMER IR R IR BN
External Low-Level
Driver

(EXT)

CANUT & 28 K 5f)
CanTrcv . . -
iy CAN Transceiver SCIRAMNERAE (- 2E 14
Driver AUTOSAREE Rt Bk 4 A5 3R
Ethii & 25 3K =) Implement the AUTOSAR
EthTrcv . : .
Eth Transceiver Driver | basic software module for
. Linig & 28 0K 511 communication with
LinTrcv ) ] .
Lin Transceiver Driver | external hardware
LA IRE ts.
EthSwitch Ethxﬁmfﬂzzj] components
Eth Switch

BaemaEsn EEM A
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g

Description

R
Module

OS
BSWM
COMM
DET

ARG RS

System Service
ECUM

(SYS)
WDGIF
WDGM
DIt
StbM
Dcm

N Dem

LIRS

Diagnostic Service

DIAG :

( ) FIM
J1939Dcm

RS A

Memory Service

(MEM) FEE

HaermEn N EEMER e

BERS

Operating System
E R EE
Basic Software Mode
Management
BIEEE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEIE

ECU Management
FI 19O
Watchdog Interface
FIEERR
Watchdog Manager
M SRR
Diagnostic Log and
Trace

BN EEE
Synchronized
Base Manager
ZHTREEES
Diagnostic
Communication
Manager
PB4 EERR
Diagnostic Event
Manager
TheEHH ETE =R
Functional
Suppression Manager
J19392 B E EEsR
J1939 Diagnostic
Communication
Manager
EEPROMIfZR =
EEPROM Abstraction
Layer
FlashA9EEPROM 4%

Time-

KR GRS AIAUTOSAR
BRI

Implement the AUTOSAR
Basic Software Module for
System Services

SIS T EIEAIAUTOSAR
BRI
Implement the AUTOSAR
Basic Software Protocol
Stack for Diagnostic
Management

SIS R M EFHEREENE
RHER AR

Implement the Basic
Software Protocol Stack for
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g

Description

MEMIF

NVM
COM

AUTOSAR
NM

OSEK NM

PduR
BIERE
Communication Service

(COM) ComXf

lpduM
LdCom

Nm

SecOc

CANIF

CANNM

CANE{E

CAN Communication CANSM

CANTP

J1939Nm

HaermEn N EEMER e

#8Flash-based
EEPROM Emulator
FiEswmREER
Memory Abstraction
Layer Interface
NVRAME 2 =%
NVRAM Manager
B
Communication
L8 E IR O
Network Management
Interface
OSEK [ £& & 18
Network Management
Interface

PDUE&EH

PDU Routing
COMBIEFFI1L
COM Based
Transformer
I-PDUZEEE F
[-PDU Multiplexer
REEESERE
Large Data COM
W& EIE

Network Management
TEFHBE
Secure Onboard
Communication
CAN¥EO

CAN Interface
CANMZ& EIE

CAN Network
Management
CANRZSE =S
CAN State Manager
CANFZHI ML

CAN Transmission
Protocol
J1939 M 25 E 3
J1939 Network

Non-Volatile Storage
Management

KB 5 E IR A B AR -
WAk

Implement the basic
software protocol stack for
communication
management.

5C 30 CAN 18 1= B9 AUTOSAR
B R R

Implement the AUTOSAR
basic software module for
CAN Communication
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g

Description

J1939Rm

J1939Tp

DolP
Ethlf
EthSM
ETHE(E Sd

ETH Communication
SoAd

Tecplp

UdpNm

SBC DRV

B ARIRD

Complex Driver
(CDD)

BCCIC
DRV

Safety
Frame

HaermEn N EEMER e

Management
J19391F KRBT
J1939 Request
Manager
J1939 % FrtY

J1939 Transmission
Protocol

IPIZ MY

IP Diagnostic Protocol
ETH#EA

ETH Interface
ETHRZSE =%

ETH State Manager
RS &I

Service Discovery
Socketi& it =%

Socket Adapter

TCP IPHMYt%

TCP IP Protocol Stack
UDPRZE ETE

UDP Network
Management
R A IR SN

Power Chip Driver
Bt B R SRS
A IRE

Battery Management
System Sampling Chip
Driver

ML EEL

Safety Frame

SCIRETHIBEAYAUTOSARE
BHER (AR R

Implement the AUTOSAR
basic software module for
ETH Communication

KIS ZIKFNINREAY
AUTOSARE Rl R (A= 1R
Implement the AUTOSAR
basic software module for
Complex Driver
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5.4 Bic & T & Configuration Tool

W workspace - Classic Designer - KUAR& ERTEVS1.0 FC7300
Fle Edit Navigate Project Model Form Editor Window Help

MBS 5 HE M
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- o X
HRUSIBE vy~ Quick Access|
[ =M Configuration Editors = 0 [@mamE sasic Editor 22 )
[ e to fker.. ]
QETE text to fiter.. ==
E R Base Services = [ ] % Canif > ¥* CanifPublicCiy |
il {578 5 Communication ¥ "“;‘" 2 3
> BswM
LHE R Diagnostics ¥ , 44 Can B &% Name CanlfPublicClg -
v i Canlf
?: Q:"C"" CanifMetaDataSupport o-
> & CanlfCuiDecig [1.4] : A .
o Conilbapaiaiis [7] CanifpublicCancelTransmitsupport a
> © CenlfinitClg [] CanifPublicCddHeaderFile
> © CanlfPrivateCfg
B CanifPublicCig *
& ConlfTrevDreCig (0.7
> W CanNm x
> W CansM
> W CanTp
> W Canlrev
> ¥ Com
> i ComM
> % Dem
> % Dem
> W Det [ CanlfPublicDevErrorDetect R
> W EuC
> W EcuM [Z] CantfeublicHandleTypeEnum UINTS v -
» W Fee
> W Lin CaniffublicicomSupport (mR4
> W Linif
3 W% LinsM CanlfPublicMultipleDrvSupport (R4
[ MES 6asic Editor « [ > - = v
3 Properties 12 B3Ot T 7 0 (8ERES AUTOSAR Validation | &) Tasks (2] Problems & Console & Navigator =0
Property Value Configure Filters.
0 errors, 0 warnings, 0infos
Description N Object URI Resource

W workapace S Claviss Diniirmr

gr

Fle Edit Navigate Project Model Form Editor Window Help

A4ERETETRE

EObjectType

MUNIU CONFIGURATION TOOL MAIN INTERFACE

W Validate and Generate Dislog

; BRRER
HR%SIBidi vt~y D- ooy
[ 388 Configuration Editors =

[B=2% text o fiter..

&7
Start the validation and code generation process. Optionally the code generation run can be configured

R AR Base Services
BERE Communication
¥ HR B Diagnostics

3 properties 3¢
Property Value

Generation target : Real Target

[EE] [<Fier=

o x

Ts

S£RITE Generation Step
v [ Base Services
EcuC - 123: /ZCPkg/EcuC
L ] Det - 123: /ZCPkg/Det
v [ Commurication
Can - 123: /ZCPkg/Can
£ Com - 123: /ZCPkg/Com
[ Lin - 123: /ZCPkg/lin
Canlf - 123: /ZCPkg/Canlf
[ PduR - 123: /2CPkg/PduR
& Canrov - 123: /2CPkg/CanTrev
Linlf - 123: /ZCPkg/linlf
v [ Cybersecurity
FA SecOC - 123: /2CPkg/SecOC
v [ Diagnostics
[ CanTp - 123: /ZCPkg/CanTp
i Dem - 123: /2CPkg/Dem
[ Dem - 123: /2CPkg/Dem
v & Meal
£ Can - 123: /2CPkg/Can
[ Lin - 123: /ZCPkg/lin
Fee - 123: /ZCPkg/Fee
v [ Memery
1 Memlf - 123: /ZCPkg/Memif
] NvM - 123: /ZCPhg/NvM
[ Fee - 123: /ZCPkg/Fee
~ [ Mode Management
] CanSM - 123: /ZCPkg/CanSM
[ EcuM - 123: /ZCPkg/EcuM

1252 Validation %5 Generation

+ 5458 Generation Messages
= L

=

Configure Fiters..

ATTENTION: There is at least one userdefined parameter present in the configuration. Please use the FindView vith the query
‘CisUserDefined' to show all userdefined parameters.

EObjectType

| 1 Validate | [£72 Generate] | %79 Close

AEERETRENEERD

MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

BaemaEsn EEM A
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AT HREREANARIMBE®R, RSEMETHETEanT BRYE KAFEMRAFEXATE

MERTEEN, FAXATEEIR. FRUREAFAEFER, EREIR FEMEMRER
MEETE, TEREEREXMH, BERNEEXHEME TEFE.

To meet the requirements of customer and enhance the extensibility of the basic software
platform, ZC.MuNiu has implemented configurable modules and configuration tool. Customers
can use the configuration tool to configthe modules according to their specific needs, generate

configuration code files, and integrate these files into projects.

Importer Generator Validator Exporter

Standard AUTOSAR Tools

ARTOP ARTEXT coT

Eclipse incl. Sphinx and EMF l

ZC Software OEM sm- Tiel Software AUTOSAR Eclipse I Background

A4HEETAEN
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE
ARERMBEMEEMNEE TEERT Eclipse E4, FET ARTOP 224y, LI AUTOSAR
EEVF] ARXML B9fBAT. B&T AUTOSAR #RBEE X BItEER > 48 R X OEM F1 Tiel T 2K
FRECHNRERE., BETHE, TEREMERNEERD.

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. In addition to the modules defined by the AUTOSAR standard, it also supports OEM and

matBAEn I E R o Page 13
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Tiel manufacturers to develop their own modules for secondary development. After the

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

matBAEn I E R o Page 14



6

0 M T3 B

T FE Y PROCESS DOCUMENTATION

FMELR ZHE M

Easy to know Easy to do

FERE

Development

Process

P LVE S

Requirement

Collection

BUHJ RO
Software
Requirement

Analysis

WA
Software
Architectural

Design

B 4R A
BTt
Software
Detailed Design
and Unit Design

BB
Software Unit
Testing
BHUEBAER
s

Software

Integration and

HaermEn N EEMER e

XAk

Documentation Description

& PR R,

Customer Requirement Document
TR XA

Requirement Analysis Document
BHHRKIERR

Software Requirement Traceability Matrix
BRSNS

Issue Communication Form
BRI R

Software Architecture Specification
MR ERR

Software Architecture Traceability Matrix
BAEMEITE AR

Software Detailed Design Specification
Fo & T BBty

Configuration Tool Design Document
BAEMERITE R

Software Detailed Design Traceability Matrix
BRI R

Software Detailed Design Review Form

QAC D TR &

QAC Analysis Report

Tessy MK IR &

Tessy Test Report
BRI IR SR

Software Unit Verification Strategy
9% {1

Integration Strategy

- 39S i)

Integration Manual
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Xt

Documentation Description

Integration

Testing

BRERGNR
Software System

Testing

&

Release

maenE R EEMER e

& AR SR
Integration Test Strategy
SRR IR &
Integration Test Report
TR E

Resource Analysis Report
R iRE

System Test Report
RGNk &=
System Test Report Review
RIS

Release Documentation
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G i To Be the Global Leading Automotive Basic Software Company
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