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1 IHREMLIR FUNCTIONAL OVERVIEW

MMARE (ZCMuNiu ) ARFERFEHRE SRR, RUTENEBRGTLERRTER.
%= 5% AUTOSAR. OSEK FEFRFISE, HHET AUTOSAR ATOP ZR#gpy EHEEET A,
THRER. RGN TR KR KEFEE Bil. 28, NEEEE. 2¥ex
TEE: BERSE. BRIV (CANLIN) | 32 87 63 £ (UDS\J1939) . M 4% & 12

(OSEKNAUTOSAR) « #REME (XCP\CCP) | FFEthilk. ERBHERE, REMMD
Bootloader RIFEFFM LM TR, TTMREBEAENEZ B ZRHETEENHA L. MM
R EMR G mER, hiRAEFSEMR AL N LRS .

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 ARTOParchitecture.
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.
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2 Ry FA%niE APPLICATION FIELD

REEMBGE U BTRERFERRERAX. flm:
ZC.MuNiu basic software platform can be applied to the development of automotive electronic

control unit products. For example:

> EEEfEs

Body Control Module
> EMEERL(BMS)

Battery Management System (BMYS)
> MRS R

Gateway Controller
> EHRRRR

In-Vehicle Infotainment Module
> REBRERS

Tire Pressure Monitoring System
> [EBT

Door Control Module
> FESTIEHRT

Headlamp Control Module
> BTHEERIENRS

Electronic Parking Brake System

Ay eRFEn U E SRR e Page 2



ok
%YE 0 M B

FMELR ZHEM

Easy to know Easy to do

3 ECEINE CONFIGURATION ENVIRONMENT

BERE

Configuration Environment

Hardware (Chip)

Compilers Supported

Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment

S32DS ZRiFAF LI

S32K144/532K146/S32K148

S32 Design Studio for ARM(2018.R1). IAR
v8.40.1

S32K144 EVB

Lauterbach (Trace32 R.2018.02)
Isystem (IC5700)

Muniu_v4.4

Win7/Winl0 64bit

S$32DS Compiler Options

$32 Design Studio for ARM %
BRI

S32 Design Studio for ARM
Compiler Options

S32 Design Studio for ARM %%
kR

S32 Design Studio for ARM
Linker Options

Raenamxn R E R M 4an

-mcpu=cortex-m4  -¢ -0Os -ggdb3 -
mcpu=cortex-m4 -mthumb -mlittle-endian -
fomit-frame-pointer -msoft-float -fno-common
-Wall -Wextra -Wstrict-prototypes -Wno-sign-

compare -fstack-usage -fdump-ipa-all -std=c99

-mcpu=cortex-m4 -msoft-float -mthumb -e

_start -nostartfiles -static -Ic -Im -Igcc -Inosys
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IAR 4R 25150

IAR Compiler Options

--no_wrap_diagnostics --c++ -e --cpu Cortex-M4
--fpu None --debug --dlib_config --endian little -
-cpu_mode thumb -On --no_cse --no_unroll --

IAR 45i% 2 T no_inline  --no_code motion --no_tbaa  --
i ) no_clustering --no_scheduling -DCPU_S32K146 -
IAR Compiler Options DAUTOSAR OS_NOT USED ;

DM4_DEVICE_RESERVED_ADDR=0x40080000  --
diag_suppress Pa050
9

IAR $E$EEI0 --cpu Cortex-M4 --fpu None -s+ -r -
DSTART_FROM_FLASH _

IAR Linker Options DM4_DEVICE_RESERVED ADDR=0x40080000
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4 7% &5 DEVELOPMENT BACKGROUND

OSEK I EBEEHEAFTBFIRAEMLED, TEEXT=Z1N4EHEF: INBRERS
(OSEKOS) , ®ILAR% (OSEKCOM) MMBEER G (OSEKNM) . OSEKIE{EFRZtiaT 20
t4g 90 £, BE—IPH LR ERARREERS.

The OSEK standard aims to establish standardized interfaces for automotive electronic
system, mainly defining three components: the OSEK operating system (OSEK OS), the OSEK
communication system (OSEK COM), and the OSEK network management system (OSEK NM).
The OSEK operating system originated in the 1990s and was the first commercialized automotive

embedded operating system.

AUTOSAR LR 2003 F, EEABUMAESIER. BHHEBEEMET. ¥F
BHRGRFADRKREEL. BOTARELLVAR PR . FFECNRERY, HE
AR ERELEE EVBLEEFRSEMTENRE, BREAX Reiflsa™alin
BREE, 2006 FREEAZH T 2.1 BRMSE, 2008 F£&%H 3.1 lRAFIE= Rk, BEELSEMT
MetRE, MWAMERNZE, BRI ZEH 2014 F£RAMN 421 M 422 fA, MR 431 kR
b

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.

REARENE. WMEKL., FEANAKNEST, BTEAMEERES BREMHENE
& EEFLRBAPAMREE. Lo, SRUNEMREEINEXEER.

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.

MBS IR SRR A EIRS, WIRMHATE ASPICE Level3 SRFEMINGEZR £ ASILB\D
LR H R BRI LIRS, SBC &R . BCCIC &R B FE IR H4A9E
&, B, SAMMRERNIIES £ M SafetyFrame, T RUBERELEE K.
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ZC provides development services comply with ASPICE Level 3 processes and functional

safety requirements of ASIL B/D. ZC also provides customized complex driver software for SBC
(Safety Control Board) chips and BCCIC (Battery Cell Control IC) chips. By integrating ZC's

functional safety product SafetyFrame, can meet the functional safety requirements.

HMMBE E1E AUTOSAR SRR IR AR, REAMIZ IR, REW,
HER, PUARIR.

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 IH8EHHIA FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

> FF& AUTOSAR 4.3.1 kR A
Complies with AUTOSAR 4.3.1
> ARTOPZE# FAIECE TR, Ff4& AUTOSAR 4.4.0 RA
ARTOP configuration tool, compliant with AUTOSAR 4.4.0
> & OSEK #rfE
Complies with OSEK
> BRIERS
Operating system
> BN (CANALIN)
Communication protocol stack (CAN\LIN)
> IZETMAE(UDS\I1939)
Diagnostic protocol stack (UDS\J1939)
> MEEE (OSEK\AUTOSAR)
Network management (OSEKN\AUTOSAR)
> FREWMME (XCP\CCP)
Calibration protocol stack (XCP\CCP)
> DI
Storage protocol stack
> BEHRBFEHF X
Customized complex driver development
> TRER%

Engineering services
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composite structure ZC Muniu Basic Software /

[ vhw |

Crypto
Library

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate

@
E]

Crypto
(Sw)

KeyM

Adc DRV Base DRV

Can DRV

Gpt DRV

Crypto DRV Dio DRV Dma DRV

Fee DRV Fls DRV
Port DRV Pwm DRV

Spi DRV

ZC Software _ Tier 1 Software

Icu DRV Lin DRV Mcu DRV
Iwdg DRV Wwdg DRV Flash DRV
ntroller(MCU)

ICrre
S

Chip Software

Safety
Frame

SBC DRV

BCCIC
DRV

CanTrev EthTrev

EthSwitch

Hardware

ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

FNMA A ELRBER (4 5 2849

TR i

ER
Module

ik
Submodule Description

et b IS E 304

=)
Microcontroller
Abstraction Layer

Integrated Package

EME=T MCAL NERTRERSE
ZC has an Integrated engineering service package that can be
integrated with third-party MCAL

CANU & 283K 5] - N
CanTrcv . SCINANERAE R 2H 14 AN
CAN Transceiver N
N _ DRV . AUTOSARE AR 1151k
ShERIR R IR E] Driver Implement the AUTOSAR
External Low-Level EthU & 23 IK=h P
) EthTrcv . . basic software module for
Driver Eth Transceiver Driver communication with
(EXT) . Linft & 283X 5
LinTrcv ) ) . external hardware
Lin Transceiver Driver combonents
EthSwitch  EthZZ 3241 3R 5] P '

e E RS Fan
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A
Description

RGRS

System Service
(SYS)

PHIRRS
Diagnostic Service
(DIAG)

&R

Memory Service
(MEM)

oS

BSWM

COMM

DET

ECUM

WDGIF

WDGM

DIt

StbM

Dcm

Dem

FiM

J1939Dcm

EA
FEE

Raenamxn R E R M 4an

Submodule

Eth Switch

BIERS

Operating System
B EEE
Basic Software Mode
Management
BIEEIE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEE

ECU Management
Fi A
Watchdog Interface
FIEER
Watchdog Manager
12U B SR ER
Diagnostic Log and
Trace

BTN EEERR
Synchronized
Base Manager
P EE R
Diagnostic
Communication
Manager
S EERR
Diagnostic Event
Manager
THRENNHI B =5
Functional
Suppression Manager
J1939i2MTBE EERR
J1939 Diagnostic
Communication
Manager
EEPROM¥fi %

Flash 9 EEPROM #& #i)
o

Time-

KM ARG AR SSHIAUTOSAR
B AER

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

S5 kTP A B TR B
R DA

Implement the Basic
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A
Description

MEMIF
NVM

COM

AUTOSAR
NM

OSEK NM

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

Nm
SecOc
CANIF
CANNM
CANSM

CANE(S
CAN Communication

CANTP
JI939Nm

J1939Rm

Raenamxn R E R M 4an

bR E RO

NVRAME 122§

BE
Communication

ML EIEZEN

Network Management

Interface
OSEKM 4% & 18

Network Management

Interface
PDUE& EH

PDU Routing
COMBIEF51k,
COM Based
Transformer
I-PDUZBEE A
[-PDU Multiplexer
REIRESEE
Large Data COM
L& E IR

Network Management

LTEEHBE
Secure Onboard
Communication
CAN#ZEO

CAN Interface
CANZ& E TR
CAN Network
Management
CANRSE =R
CAN State Manager
CANfZHiY
CAN Transmission
Protocol
J1939M 4% E 1R
J1939 Network
Management
J1939i5 KB EEE
J1939 Request
Manager

Software Protocol Stack for

Non-Volatile Storage
Management

KL IB S B AV E R
Wik

Implement the basic
software protocol stack for
communication

management.

5C I CAN 18 15 B9 AUTOSAR
E R R R

Implement the AUTOSAR
basic software module for
CAN Communication
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ik
Description

ETH®E (S
ETH Communication

B AR

Complex Driver
(CDD)

J1939Tp

DolP

Ethif

EthSM

Sd

SoAd

Tcplp

UdpNm

SBC DRV

BCCIC
DRV

Safety
Frame

Raenamxn R E R M 4an

J19391Z Hi il

J1939 Transmission
Protocol
IPIS BT
IP Diagnostic Protocol
ETH#EO
ETH Interface
ETHRSEHE =S
ETH State Manager
RS &3
Service Discovery
Socketi@EEC 2%
Socket Adapter
TCP IPHMY AR
TCP IP Protocol Stack
UDPM %% &1
UDP Network
Management
B RO A DK s
Power Chip Driver
HMEERFEXED
)
Battery Management
System Sampling Chip
Driver

e ER

Safety Frame

SKIETHIR{E AIAUTOSARE
RHER 1R R

Implement the AUTOSAR
basic software module for
ETH Communication

SKINE 2 RN T HEAY
AUTOSARE AR (1R
Implement the AUTOSAR
basic software module for
Complex Driver
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5.3 fic & T A Configuration Tool

W workspace - Classic Designer - ZC MuNiu v4.4_07SWMID01010105

File Edit

[ configuration Editors.

text to filter...

Navigate Search Project Model Form Editor Validate Run

HnRAFNFES Hicl TEU R SRR SRR iR R

Window Help
v
o

[ *Basic Editor 22

MBS 5 HTE M
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- = x

=
CONTROLLER_0 [AUTOSAR/CaniCanConfigSetiCanController]
i Models.
Base Services ¥ B mout
Communication v v B Can 9 Name [conTroLLER 0 ]
— . o
Disgfostics © & CanConfigset 1.1] CanBusoffProcessing [INTERRUPT -
= ~¥ 8 CanConfigSet
© & CanController [1.4] CanContrallerActivation 3 v
> '8 CONTROLLER 0
38 CanController CanContrallerBaseAddress 80001000 |
> © CanHardwareObject [1,
o Comeom 11 B CanControlerld [0 ]
g, 8 coe L1 — ==
5 4 Can
CanNm
. :CEHSM CanTxProcessing |INTERRUPT
CanT,
:C TP CanWakeupFunctionalityAP! 3 v
L, CantlakeupProcessing [InTeRUPT
[ Basic Editor > 4 Dem
% e CanWakeupSupport [FaLse
[T Properties 5% E»E =0 > W EaC
. i ) CanControllerDefaultBaudrate [CONTROLLER 0 Baudrate - /ZCPkg/Can/CanConfigs et/ CONTROLLER_0/CONTROLLER_0_Baudrate.
Property Value ol
W Fee
W+ 11939Dcm @ CanCpuClockRef [
1 J1930Nm
4 J1930Rm BJ CanWakeupSourceRef [
W+ J1939Tp
¥ Lin
K Linif v
< >
48 AUTOSAR Validation %] Tasks [2] Problems & Console (@) BSW Parameter Help =g
Configure Flters.
41 errors, 1 warning, 0 infos.
Description - Object URI Resource  EObjectType
> 1 Errors (41 items)
> & Warnings (1 item)
AEEETREFAE
W workspacel - Classic Designer - ZC MuNiu v4.4 07SWMID01010105 - x
File Edit Navigate Search Project ModelForm Editor Validate Run Window Help
D-HRie

[# configuration Editors.
text to fiter.
Base Services
Communication
Diagnostics
=

[ Basic Editor

[ Properties 22
Property

Value

& -
=]

[ “Basic Editor 22

CONTROLLER_0 [AUTOSARICan/CanConfig Set/CanController]

Models ~

- s BswM

v ~ & Can F1 Nam,

N v ¥ Can [l Please Select generation modules. a X

v 8 CanConfigset [1.1]
v 8 CanConfigset
v 8 CanController [1.7]
> © CONTROLLER 0
> B CanController
5 © CanHardwareObject [1."]
& Canlcom [0.1]
> B CanGeneral [1.1]
~ B Cantf
v i Canlf
v B CanlfCtrDrvCg [1.7]
v 8 CanlfctiDrCig
v B Canlfciricig [1.7]
© CANIFCTR DRV_CONTRO!
© CANIFCTR DRV_CanContrs
8 Canlctrici
© CanlfDispatchCfg [1.1]
© CanlfinitCfg [1.1]

Can - /2CPkg/Can
Canlf - /ZCPkg/Canlf
CanSM - /ZCPkg/CansM

PduR - /ZCPkg/PduR

>
>
> B CanlfPrivateCf [1.1]
>

S CanlfpublicChg [1.1]
© CanlfTrevDrvCig [0.7]

&+ CanNm

J b Cono @
&+ canTp
& CanTrev

> 4+ Com

8 AUTOSAR Validation & T.
MuNiu Studio Console

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

[£1 problems B Console 53

@) BSW Parameter Help

e

=0

[conTrouEns

[INTERRUPT

rase

[e0oo1000

[0

nreraer

nreraer

[raLse

[INTERRUPT

ase

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

BEER ~8-0-=0

REBET R4 NEERD
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

e E RS Fan
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ATHEEFPNARIMEF R, ReEMHEAFEaNT RYE ANFEMREFEEXIT
EMRRTEEN, FEALATEETIR. FRUREARTR, ARETR FTMEMR
HROEETE JERERERBXMH, BEMNEEXHENE TEFRNT,
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.

Module Module

Standard AUTOSAR Tools

ARTOP ARTEXT €T

Eclipse incl. Sphinx and EMF

ZC Software OEM Sni. Tiel Software AUTOSAR Eclipse Background

A4ERET AN
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AREREMBEHTEENEE TR ZRT Eclipse ¥ &, FHET ARTOP 2243, 3LI AUTOSAR
HREVED ARXML YA, BRT AUTOSAR $RE E X BIIRERZ SN, EX#F OEM H Tiel | 2K
FEECHER, BEExTRE, TERSEMERNEERTD.

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 Tiel manufacturers to develop their own modules for secondary development. After

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