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ZC.MUNIU BASIC SOFTWARE PRODUCT
MANUAL BASED ON TONGXIN MICRO

THAG6206

FMAR G B EFE s
ZC.MuNiu Basic Software Platform

1 IheE#EiA FUNCTIONAL OVERVIEW

HMMARSE (ZCMuNiu ) HREBRFEFSSMALR RETENEMREFEEBRTR
%= 5% AUTOSAR, OSEK FEFRALSE, HET AUTOSAR ARTOP %#’JE’JJ&M&@EEI
XRFER. R GM. TR KE. KEFEE BN, 2. NBEE. BaxiRIFIE.

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 ARTOP architecture.
ZC.MuNiu supports communication, diagnostics, and network management specifications for
major OEMs like SAIC, FAW, Geely, GAC, CCAG, and GWM.

LR THA6206 Rz HlasE T Arm Cortex-R52+ 1%, ZH *a‘#kﬁ ASIL D 7= &
TMIERY Arm Cortex-R52+ A% ZE# MCU: F5IL 400MHz, KA Armv8 HMF54 &K, EMER
HIRA GTM 4.1, XHFEHEE PWMHEE, XE EVITA-Ful RE%ER, REFEH RDC #;ﬂ& [5]
N IFRBRNERERMERESAESR, JHARERE FEAIRANRERFNREFE
i, HETLYEFEISNNE. KEEH. FEEAEEFEFNAHENER

The THA6206 series microcontroller of Tsinghua Unigroup Tongxin is based on the Arm
Cortex-R52+ core and is the first Arm Cortex-R52+ core automotive-grade MCU in China to
obtain ASIL D product certification: The main frequency reaches 400MHz, adopts the Armv8
architecture instruction set, integrates the latest version of GTM 4.1, supports high-precision
PWM output, reaches the highest level of EVITA-Full, has an inbuilt hardware RDC module, and
simultaneously supports both soft decoding and hard decoding of resolutor signal processing
methods, which can provide a good software and hardware foundation for the automotive

electronic and electrical architecture. Meet the demands of industry customers in application
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scenarios such as the power domain, chassis domain, body domain and intelligent driving

domain.

EBMMRHRENE RSN EIREES K, & THA6206 RFIBIRHIsR M T &5t
BH¥a, TESHE ZREBERZ. BIHEL (CANMLIN) | i2EH%(UDS\J1939).
M EIE (OSEK\AUTOSAR) | FREMMY R (XCP\CCP) . FiMNtk. 8 HRWERRTF,
FEMME) Bootloader RIFIEEFM EAM TE, STTRREARMNE AT ZRHETRENH
& MMREIRHEEMR A~ mNERN, hiRMIESIREMERG IR LINFLRS .

Shanghai ZC Technology, as a globally significant partner of Tsinghua Unigroup Tongxin,
has provided the basic software platform for the THA6206 series of microcontrollers, mainly
including: Multi-core operating system, communication protocol stack (CAN/LIN), diagnostic
protocol stack (UDS/J1939), network management (OSEK/AUTOSAR), calibration costack
(XCP/CCP), storage protocol stack, complex driver module, etc., along with ZC's Bootloader
refresh program and upper computer tools It can be configured and redeveloped according to
the requirements of different customer projects. While providing basic software products, ZC
Technology also offers development services for the realization of basic software functions of

controllers.

ZC.MUNIU BASIC SOFTWARE PLATFORM FOR TONGXIN MICRO THA6206

Baemaman S E B A Han Page 2
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R FA4misk APPLICATION FIELD

ANEEMER AT AT N AFEHE THAG206 RGBSR ER Fink s~ L%, flan:

ZC.MuNiu Basic Software Platform can be applied to the development of automotive electronic
control unit products using the TONGXIN MICRO THA6206 series chips. For example:

>

A4l e

Motor controller
et

Vehicle controller

B EERS

Battery management system
TR T =T

Gearbox controller
PARLER St 15 1 2%

Fuel cell controller
RENHIEH =5

Engine controller

R G H

Steering system controller
= s

Domain controller

ADAS #= il =%

ADAS controller
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3 ECEZfEE CONFIGURATION TOOL

BCE IR
Configuration Environment

Hardware (Chip) THAG6206

Compilers Supported Arm C Compiler for Embedded 6
Debugger Vllink Basic2

Configuration Tools Muniu_v5.1.0

Configuration Environment Win10 64bit

Arm C Compiler for Embedded 6 4si¥£3% 10
Arm C Compiler for Embedded 6 Compiler Options
-mcpu=Cortex-R52

--target=arm-arm-none-eabi

-marm
. -mfloat-abi=soft

gﬁéﬁrﬁ -mfpu=none

g‘;:?g::r -std=c99

-mlittle-endian
-9
-Wall
--symbols
--load_addr_map_info
--info veneers
- -scatter=$(LINKER_PATH)\$(LINKER_FILE)
--entry=Start
SEEETR -0 $(TARGET)

Linker
Options

--info=totals
--info=unused
--diag_suppress=16314
--no_startup

--map

- -list="$(MAPFILE)"
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--i32combined

~-output=$(HEXFILE) $(TARGET) $@
--bin -0 $(BINARY) $@

Baemaman S E B A Han Page 5



gTé S FMFHR 55 H & A

0 A T B Easy to know Easy to do
4 FF%E % DEVELOPMENT BACKGROUND

AUTOSAR AR/ T 2003 &, TEHEMAERIERE . BHHEFEAMET. ¥5
TG ARG A RKERET . ’f‘ij]?jjﬁilikﬁk—/\ﬁﬁﬁﬁ’a AR RY, /2
AR ERELEE ERBALRES ReEFSSGAXRENEE. 2006 FREM T 2.1
FR#SE, 2008 F&F 3.1 H&zlxﬁiza;ﬁnnft, FERSEMT EERe. UANERNE. BRI
ZER 421, 422 MK 431 kA,

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.

REAREML. MEML. FRUNKERT, BFEEBGFERES, BREHENE
Z*, BERRXEAHAMEE. Fi—RFEad. SRUNEBMRGESRBEEX—dEPER
BLAEE,

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 RE S IR R~ f, RNMIRHENT S ASPICE Level 3 REEMIIELE ASIL-
D E?JEE’J%‘ IR E M IS L RS, SBC k. BCCIC Bk BFE R IRFN A E
L. ERMMBHIINEE RS ™ SafetyFrame, T MUHEINREREEK,

ZC provides basic software products, as well as development services comply with ASPICE
Level 3 processes and functional safety requirements of ASIL-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.

HMMBHEHE AUTOSAR SESEHRIFRTIN bR, REBEAMIISZITF, REY,
EEIR, AR,

ZC has the core technology of the AUTOSAR basic software and can provide on-site support
with high quality, fast speed, and low cost.
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TheEH A FUNCTIONAL DESCRIPTION

5.1 ~=5% = Product Feature

> & AUTOSAR R20-11 kA Compliant with AUTOSAR R20-11 version
> ARTOPZEM FHECE TH, &5IEA AUTOSAR R20-11 kA

ARTOP architecture upper machine configuration tool, compatible up to AUTOSAR R20-11
version

>  ZRARIVEZR % Multi-core Operating System

> Bl AR Communication Protocol Stack (CAN\LIN)

> 2B Diagnostic Protocol Stack (UDS\J1939)

> MK ETE Network Management (OSEKNAUTOSAR)

> FREWMYA% Calibration Protocol Stack (XCP\CCP)

> TFfETNAEL Storage Protocol Stack

> INEAEER Cryptography Module (CRYPTO)

> B ZIRENEHIFF & Custom Development of Complex Drivers

» T #HRS Engineering Services

Baemaman S E B A Han Page 7
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5.2 {F%E4 Software Architecture

composite structure ZC Muniu Basic Software /

Crypto
[ i |

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate in Frame
an|

SBC DRV

BCCIC
DRV

@
E]

G
23
3

£
)
=
=

Fee DRV Fls DRV Gpt DRV Icu DRV Lin DRV Mcu DRV
Port DRV Pwm DRV Spi DRV Iwdg DRV Wwdg DRV Flash DRV

Microcontroller{MCU)

ZC Software _ Tier 1 Software

FMA BRI G2/
ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

R THEIR g

Module Submodule Description

ey LIS 9514

12 o EME = MCAL NER T ERSE

Microcontroller ZC has an Integrated engineering service package that can be
Abstraction Layer integrated with third-party MCAL.

Integrated Package

CanTrcv CANT % 250K Ef
. . '?‘EH ﬁ Q Ay
DRV CAN Transceiver Driver fu#gzzﬁsgjm’gjﬁ; Hh
MR i R IR | Lintl % 22 3% A
LinTrcv . . . Implement the AUTOSAR
External Low-Level Lin Transceiver Driver i
) = basic software module
Driver BERG . -
OS . for communication with
(EXT) Operating System external hardware
FRTEN W=
BSWM £ t.lﬁ)\ﬁt*;ﬂ RE components.
Basic Software Mode

myeRAEn R F SR Fan Page 8



e
IR
Module

TR

Submodule

FMELR ZHEM

Easy to know Easy to do

g

Description

AGHRS

System Service
(SYS)

PHTAR S
Diagnostic Service
(DIAG)

itk 55

Memory Service
(MEM)

COMM

DET

ECUM

WDGIF

WDGM

Dlt

StbM

Dcm

Dem

FiM

J1939Dcm

EA

FEE

MEMIF

NVM

et EEMEHFan

Management

BIEEE
Communication
Management
FRERIEER
Development Error
Tracking
ECUETE
ECU Management
F A
Watchdog Interface
EI 19 EHEREWatchdog
Manager
ié)l*ﬁEl IL,\-*HEEE'.R
Diagnostic Log and Trace
EENEEER
Synchronized Time-Base
Manager
B EERR
Diagnostic
Communication
Manager
R4 EERR
Diagnostic Event
Manager
THREHNHI EIE =7
Functional Suppression
Manager
J193912 B E s
J1939 Diagnostic
Communication
Manager
EEPROMIMZE &
EEPROM Abstraction
FlashF9EEPROMARHL =&
Flash EEPROM Emulation
FtE=RR EREO
Memory Abstraction
Interface
NVRAME I3
NVRAM Manager

KA GRS
AUTOSARE R R (AR R
Implement the AUTOSAR
Basic Software Module
for System Services

SKIIZ T EIRAY
AUTOSARE BHER 41X
54

Implement the AUTOSAR
Basic Software Protocol
Stack for Diagnostic
Management

KSR M FHEEEDN
BRI A
Implement the Basic
Software Protocol Stack
for Non-Volatile Storage
Management
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g

Description

BISRE
Communication Service
(COM)

CANIE{E

CAN Communication

BRI

Complex Driver

COM

AUTOSAR
NM

OSEK NM

PduR
ComXf
lpduM
LdCom

Nm

SecOC

CANIF

CANNM

CANSM

CANTP

J1939Nm

J1939Rm

11939Tp

SBC DRV

et EEMEHFan

BiE

Communication
M2%EIRIE O
Network Management
Interface
OSEKM & & 18
Network Management
Interface

PDUB&

PDU Routing
COMBIEFFI1k
COM Based Transformer
I-PDUZEEE A

[-PDU Multiplexer
AREEESEBE

Large Data COM
L& E IR

Network Management
TEEHBE

Secure Onboard
Communication
CAN¥ O

CAN Interface
CANMZEEIR

CAN Network
Management
CANRISEIE=F

CAN State Manager
CANEEIML

CAN Transmission
Protocol
J1939M 45 &1

J1939 Network
Management
J19391E KB EEH
J1939 Request Manager
J1939 & Fa Y

J1939 Transmission
Protocol

EE RS R Bf)

Power Chip Driver

SRS E TR E R
UANEE

Implement the basic
software protocol stack
for communication

management.

S5 I CAN & § ®
AUTOSARE R R {4 Rk
Implement the AUTOSAR
basic software module for
CAN Communication.

LR IR B T RE
AUTOSAREL R R {4 1R R
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R TR ik

Module Submodule Description

(CDD) Bt BEIERGEXES R Implement the AUTOSAR
IXzh basic software module
Battery Management for Complex Driver
System Sampling Chip

Driver

Safety IR R EHES

Frame Safety Frame

BCCIC
DRV

5.3 EZE T A Configuration Tool

a ssic Des e -
Fle Edit Navigate Project Model Fo Nindow Help
ASIEIS - Hl oD
[ RS Configuration Editors = 0 (SRS Basic Editor 2 =g
[#E93 1ot to filter.. | | [EESE e e ] s NvM P %% NvMBlockDescriptors [72] P4 NuMBlockDescriptor_AbankPIF10 M
MR E Communication v Models Py N
N " N v ¥ Can
R E Diagnostics ¥ W Canlf [ = Name NvMBlockDescriptor AbankPIF10 -
& Cortim NuMBlockCreT,
- WMBlockCreType v .
ag iM NuMBlockCreType NVM_CRCE
anTp
' Com ] NMBlockbeaderindude ‘ -
% ComM NuMBlockHeaderinclude
¥ Dem
¥ Dem NvMBlocklobPriority \14 ‘ .
v B Eac = NvMBlocklobPriority
¥ Eac
W Fee NvMBlockManagementType 7 .
W Nm B NvMBlockManagementType NVM_BLOCK INATIVE
v NuMBlockUseAutoVald
(MBlockUseAutoValidation
* 2":‘ e B NMlockusehutovaldation g~
~ & MMBlockDescriptor [1.65336] NyMBlockUseCRCCompMechanism o-
v 8 NvMBlockDescriptor AbankData £l NvMBlockUseCRCCompMechanism
~ & NvMTargetBlockReference [1.1]
v © NvMTargetBlockReference 0 7 NvMBlockUseCrc
v €@ NvMFeeRef [0.1] NvMBlockUseCre
8 NvMFeeRef0
v 8 NvMBlockDescriptor AbankPIF1 77 NeMBlockUseSetRamBlockStatus o-
~ & NvMTargetBlockReference [1.1] NeMBlockUsesetRamelockstatus
B8 NvMTargetBlockReference 0 .
v & NeFechef (0.1 NMBlocko eyt o-
& NvMFecRefo 4
[2 E#ES sasic Editor © NvMBlockDescriptor AbankPIF10 v S . v
[ Properties 52 ®m v =g OSAR Validatio T 5 Navigator £ @ Error Lo |lB% =08
NvMBlockDescriptor_AbankPIF10 [EcucContainerValue] v &5 THA6206 BSW Config_Project 0
& b
- Cantainer for a management structure to configure the composition of a given NVRAM Block Management ™ = ecttings
f#f Description | " iolicity describes the number of configured NVRAM blocks, ane block is required to be configured, & sefting
X Definiton | The NVRAM block descriptars are candensed in the NVRAM black descriptor table. & config
B Status ~ project
BSW_Cananm|
BSW_Canlf.arm|
BSW_CanNm.arxml
BSW_CanSM.arxml
BSW_CanTp.arml
< > = BSW Com.antm| b

AEERETEFRE
MUNIU CONFIGURATION TOOL MAIN INTERFACE
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¥
[reysesad )
Validator and Generator = |
BRI =1 BemEs

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

- ERERBTER
Generation target : Real Target

ion Step 13 Validation % Generation

THA6206_BSW_Config_Project: /ZCPkg/EcuC
cation

HAG206_BSW_Config_Project: /ZCPkg/Can
THAG206_BSW_Config Project: /ZCPkg/Com
THAG206_BSW_Canfig Project: /ZCPkg/Canlf
THAG206_BSW_Config Project: /ZCPkg/PduR

- THA6206_BSW_Config_Project: /ZCPkg/CanTp
em - THA6206_BSW_Config_Project: /ZCPkg/Dem
em - THAG6206_BSW_Config Project: /ZCPkg/Dem
v [ Meal
Can - THAG206_BSW_Config Project: /ZCPkg/Can
| ~ [ Memory
NvM - THA6206_BSW_Config Project: /ZCPkg/NvM
Fee - THAG206_BSW_Config Project: /ZCPkg/Fee
~ [ Mode Management
A CanSM - THAG206_BSW_Config_Project: /ZCPkg/CanSM
L\ ComM - THAG206 BSW _Config Project /ZCPkg/ComM
v [ NetWork Management
3 CanNm - THAG206_BSW_Config_Project /ZCPkg/CanNm
Nrm - THA6206_BSW_Config_Project: /ZCPkg/Nm

B CisUserDefined —E0. LIESHABPENOSI
fined parameter present in the configuration. Please use the FindView with the query

132 Validate 27 Close

ARERETRAENRERT
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

ATHEBEFNAEMERR RSEMRGFEENT BRYE, A4FEMHREFSINT
BEMERTEE M, %CE%EJLTEEEIE ZAUREARFTRK, EERELR ETHEME
ROEETE, TEREERBXM, BEMNEEXHENEI TEFRIT,

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.

myeRAEn R F SR Fan Page 12
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site structure ZCMuNiu Configurator

Module

- | -

Standard AUTOSAR Tools

ARTOP ARTEXT T

Eclipse incl. Sphinx and EMF -

AGERET ALY
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

REEMBREFENERETREZET Eclipse ¥ &, FHET ARTOP %24, LI AUTOSAR
REUFN ARXML BT, BRT AUTOSAR #RAEE XAIHEIRZSh, I35 OEM F Tiel | B —K
FRxBCHRSR, BEEExME, oEREMERNEENRD.

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.

myeRAEn R F SR Fan Page 13



gTé S FMFHR 55 H & A

A M B B Easy to know Easy to do
5.4 If#EZ £ Functional Safety

AL 2 BRMTT & ASPICE Level 3 JRIEFINGE R & ASIL-D BRMFAARS, FHi&
78150 26262 A M. RAEFEBREEMZ NI IELEHERRER, ARFRESENIES
ERRRTTR:

ZC.MuNiu SafetyFrame Platform provides development services that are compliant with the
ASPICE Level 3 and functional safety ASIL-D requirements, and follows the ISO 26262 standard
implementation. By integrating multiple functional safety related modules, the Wooden Bull

platform provides customers with a comprehensive functional safety solution:

> FHiVEHE: BF Wdglf (BNBEENQ) M WdgM (FI1REHERS) KIANRREXHE
ESNEE, FFAMIIMNBE, BRAEGEITRSHENERE
Watchdog Management: Implements monitoring of system-critical tasks through Wdglf
(Watchdog Interface) and WdgM (Watchdog Manager), supporting both internal and
external watchdogs to ensure real-time monitoring of system operational status.

> imElumfRiF LI E2E BEERIPALE], B CRCRE. =R, NEEFIX, WK
BORE R RIE AR P Ay ST B AN 71
End-to-End Protection: Implements E2E communication protection mechanisms,
ensuring data integrity and correctness during transmission through CRC verification,
counters, and timestamps.

> TFERIP BT EAL FEE I NVM FFEEEER, SSICREIERN CRC R MEE
TREN, RIEBIEFHEN TR
Memory Protection: Implements CRC verification and data redundancy backup for
critical data through storage management modules including EA (EEPROM Abstraction),
FEE (Flash EEPROM Emulation), and NVM (Non-Volatile Memory Manager), ensuring
storage reliability.

> OS SC4: LI AUTOSAR OS TI# RE% 4 (SC4) #5iE, RHAFRIPIS. BHEIER
PHRSRP, WEREXENATK
OS SC4: Implements AUTOSAR OS with Scalability Class 4 (SC4) features, providing
memory protection mechanisms, timing protection monitoring, and service protection

for safety-critical applications.
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FERE

Development

Process

P VE S

Requirement

Collection

BEFROH
Software
Requirement

Analysis

Ly i gy
Software

Architectural

Design
Ly QLIRE R R R ]
BTigit
Software

Detailed Design
and Unit Design

ATl
Software Unit
Testing

et EEMEHFan

P& i

Documentation Description

BB RX

Customer Requirement Document
TR XS

Requirement Analysis Document
BHFKIERER

Software Requirement Traceability Matrix
(6] L7 1B R

Issue Communication Form
BRI AP

Software Architecture Specification
BARIE R

Software Architecture Traceability Matrix
B RBER DT

Software FailureMode EffectAnalysisReport

BEREXEIDRE

Software Dependent FailureAnalysisReport
BAEMEITE AR

Software Detailed Design Specification
FeE T RIRIT 0y

Configuration Tool Design Document

§)\'f¢1¥éﬁﬂlﬁi‘|' B iR

Software Detailed Design Traceability Matrix
BAFEMRITIT R

Software Detailed Design Review Form

QAC 7Tk &
QAC Analysis Report

Tessy MIX IR &
Tessy Test Report
BB TR SR
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XA R

Documentation Description

KUK ME R
M

Software
Integration and
Integration

Testing

RERGNR
Software System
Testing

L]

Release

et EEMEHFan

Software Unit Verification Strategy
E 3%

Integration Strategy
AT

Integration Manual

£ R I SR IS
Integration Test Strategy
SN R &
Integration Test Report
TRDTIRE

Resource Analysis Report
R ikE

System Test Report

RGN HIRETE=H
System Test Report Review
R0 XH

Release Documentation
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