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ZC.MUNIU BASIC SOFTWARE PRODUCT

MANUAL BASED ON CHIPON KF32A

M ARG BT E
ZC.MuNiu Basic Software Platform

1 TheE#iix FUNCTIONAL OVERVIEW

MMARSE (ZCMuNiu ) ARFERFEHRERAR, RUTENERRGFLERRTER.
%7 %% AUTOSAR, OSEK FEFRMSE, HET AUTOSAR ARTOP R4y EAIECE T A,
XEFLER. =R G TR KR KEFEE B, 128, NEEE. B3RIFHASE.

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.

SRES KF32A RFIFHIHEFIBE T KungFu32 Bt WL, AAREBLFRBAFEFEITERN 32
AEMEK MCU BRI, BEAFEEBFCANEMHBALTR, NN BTESES.
RS BMS, SRR, FH=H. EEH. WAlES. ERNEEETEF. ZRT
AUENHNTESMTEH#T T EEMRNL, ,miﬁi’;f)ht |ZEHMLR Gradel, #E-40°C~125°CT
ERESEHE, FWY AES128 iIZ/CRC32 RIEFIRE, THEAETLEFAN MCU FE%R
EMREETEMN T EK.

Based on KungFu32's self-developed core, KF32A series microcontrollers are a series of 32-
bit automotive grade MCUs for users in the field of automotive electronics. Focusing on solutions
for the automotive chip application market, they can be used in a full range of applications, such
as body control, new energy and BMS, instrumentation assistance, car air-conditioning,
door/window control, windshield wiper control, Telematics, and reversing radar, etc. The series
Is optimized for reliability and security. The series has been optimized in terms of reliability and
security, with a temperature rating of Grade 1, meeting the operating temperature range of -
40°C~125°C, and AES128 encryption/CRC32 checksum functions, which can meet the stringent
requirements of automotive industry customers for high information security and data integrity
of MCUs.
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EBHMMBHE ASEBESENEIREESEIKEE, 4 KF32A RFIRUEH =R 4t 7 &t
BM¥ae, TR BREERS. B (CANMLIN) | IZEHAk(UDS\JI1939).
M EE (OSEK\NAUTOSAR) | #REWME (XCP\CCP) | Rtttk ERREERSE, B
EHMEY Bootloader RIFIEERFAM LMY TR, TJMUREABDNE DB ERH#ATEENFIT
Ko AMMREREEMBAS RNEN, WREEFSEMRENEIUNTF LRS-

As an important global partner of Semiconductor, Shanghai ZC provides the basic software
platform for KF32A series microcontrollers, which mainly includes: single-core operating system,
communication protocol stack (CAN\LIN), diagnostic protocol stack (UDS\J1939), network
management (OSEKNAUTOSAR), calibration co-stack (XCP\CCP), and storage protocol stack,
Complex driver modules, etc., with ZC Bootloader refresher program and host computer tools,
can be configured and redeveloped according to the requirements of different customer projects.
In addition to the basic software products, ZC also provides development services for the

realization of the controller's basic software functions.

[ Properties 5

’’’’’ " ZC. MUNI

ZC.MUNIU BASIC SOFTWARE PLATFORM FOR CHIPON KF32A
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2 R F4mis APPLICATION FIELD

REEREAF ST N AT SR KF32A RIS S ERFiblw~mA L. Fa:
ZC.MuNiu Basic Software Platform can be applied to the development of automotive electronic

control unit products using the ChipON KF32A series chips. For example:

> EHEtEs
Body Control Controller
> R e
Smart Cockpit Controller
> EHTEG=S
Lamp Controller
> FEEfls
Window Controller
> TR
Air Conditioner Controller
> UREETER
Instrument Controller
> ERREAETR
Intelligent Cockpit Controller
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3 BCEIFEE CONFIGURATION TOOL

BCEIFR
Configuration Environment

Hardware (Chip) KF32A

Compilers Supported ChipON IDE KF32 V2.1.2(N & *=s)
Evaluation Hardware KF32A156MQT

Debugger ChipON IDE KF32V2.1.2
Configuration Tools Muniu_v5.1.0

Configuration Environment Win10 64bit

ChipON IDE KF32 45 i%881% I
ChipON IDE KF32 Compiler Options

. -MMD
WEET |\
Corr.ipiler -MD $(dir $@)$(basename $(notdir $@)).d
Options
--kf32-arch=kf32r
-lIQmath
-R1
-1SeriesDIServices
-Imath
-lio
-Istring
ssjEgkmm  -Istdlib
Linker -lctype
Options -lertv2

-T"./KF32A156MQV.Id"
- -kf32-autoihex
--kf32-arch=kf32r
--kf32-nodisassemble
- -with-checksum-fill=0xFF

--gc-sections
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4 F%EH DEVELOPMENT BACKGROUND

AUTOSAR AZRRIT 2003 fF, TEHKMNAEFIER. HHRNFEAAMBETF. ¥5
BHRERFERABHEEEN ., BOTAHRETIVHAE N, fRELRGEY, FE
AR EMRELEE, ERALRES, Rl aAXREMEE. 2006 FRAXH T 2.1
FRELSE, 2008 &% 3.1 FRAFH~ ML, FHELEMTHELE. UMANERNET. BRI
ZER 421, 422 AR 431 BRAR.

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.

REEBIL. WEL., SRANAERT, BFEmftERES, BEREWENE
&%, BEEFLZBERAMERE., At—RKFa. TEACNERRGFREEX—dERER
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.

MMBHLBE BB IR (R~ M, B RR AT S ASPICE Level 3 RIEMINBERE ASIL-
D ERMIEHI=R B MR A INRE LI & ARS, SBC it A\ BCCIC i B FHE 22 I R0 E
FIF%. ERAMMBE AT L L= & SafetyFrame, T HEINREREEK,

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.

HMMBE E1E AUTOSAR SN A IR At bR, REAMIZ IR, REY,
HWER, 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.

EAEBRAEN I F K AT Page 5



65 SR 5 M

&0 A Tl 1 Easy to know Easy to do
5 IheEH A FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

» T4 AUTOSAR R20-11 kA Compliant with AUTOSAR R20-11 version
> ARTOP M FAAEEET R, &SIER AUTOSAR R20-11 ARA

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

version
>  BRIR{EZR S Single-core Operating System
> BB AL Communication Protocol Stack (CANALIN)
> 1WAk Diagnostic Protocol Stack (UDS\J1939)
> MK ETE Network Management (OSEKNAUTOSAR)
> FREWMYA% Calibration Protocol Stack (XCP\CCP)
> TEEWMN A% Storage Protocol Stack
> fn&tELR Cryptography Module (CRYPTO)
> BZLIRENEH|FF & Custom Development of Complex Drivers

> T#EARS Engineering Services

EAEBRAEN I F K AT Page 6
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composite structure ZC Muniu Basic Software /

[ vhw |

Bootlaoder

Updater

ol
2

SecureBoot

SecureUpdate

@
E]

Crypto
(Sw)

KeyM

Adc DRV Base DRV

Gpt DRV

Can 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)

Crypto
Library

Safety
Frame

SBC DRV

BCCIC
DRV

CanTrev EthTrev

EthSwitch

FNMA A ELRBER (4 5 2849

ZC.MUNIU BASIC SOFTWARE PLATFORM ARCHITECTURE

R
Module
Wizt R ER R

TR

Submodule

ik

Description

=)
Microcontroller
Abstraction Layer

Integrated Package

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

SMER IR B 3R RD
External Low-Level
Driver

(EXT)

CanTrcv  CANUZ 4 2&IK =N N
. . SCER SN ERRE R4 14 HY

DRV CAN Transceiver Driver .

il % 52 15 AUTOSARELRHIZR (18 1R
LinTrcv . . : Implement the AUTOSAR

Lin Transceiver Driver :

o N basic software module

BIERG L .
OS . for communication with

Operating System external hardware

vl S fefe

BSWM %ﬁ?ﬂi)\ﬁﬁf%;‘:t Bz components.

Basic Software Mode

B Rk EE M4
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ik
Description

RGHRF

System Service
(SYS)

SHIRR S
Diagnostic Service
(DIAG)

RS

Memory Service
(MEM)

COMM

DET

ECUM

WDGIF

WDGM

DIt

StbM

Dcm

Dem

FiM

J1939Dcm

EA

FEE

MEMIF

NVM

Baengen )R E RS Fan

Management

BiEEIE
Communication
Management

TR BIRIEER
Development Error
Tracking

ECUEE

ECU Management

Fi A

Watchdog Interface
EHEEEFWatchdog
Manager

12U H SR ER
Diagnostic Log and Trace
BT EEERR
Synchronized Time-Base
Manager
P EE R
Diagnostic
Communication
Manager

S EERR
Diagnostic Event
Manager
THRENNHI B =5
Functional Suppression
Manager
J1939i2MTBE E1EsR
J1939 Diagnostic
Communication
Manager
EEPROM#i% Z
EEPROM Abstraction
FlashH9EEPROM#5 1 2§
Flash EEPROM Emulation
FiERHRERE D
Memory Abstraction
Interface
NVRAME T2 2%

NVRAM Manager

SMEGZIRS B
AUTOSARE ALK 1Rk
Implement the AUTOSAR
Basic Software Module
for System Services

KIS EIER
AUTOSARE AR MY
%

Implement the AUTOSAR
Basic Software Protocol
Stack for Diagnostic
Management

KBS RMEFHEEEN
BRI Ak
Implement the Basic
Software Protocol Stack
for Non-Volatile Storage
Management
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Description

BIERE
Communication Service
(CoOMmM)

CANE(S
CAN Communication

R RIRF

Complex Driver

COM

AUTOSAR
NM

OSEK NM

PduR

ComXf

[pduM

LdCom

Nm

SecOC

CANIF

CANNM

CANSM

CANTP

JI939Nm

J1939Rm

J1939Tp

SBC DRV

Baengen )R E RS Fan

BE

Communication
P28 IR 1% O
Network Management
Interface
OSEKM 2% E 18
Network Management
Interface

PDUBK

PDU Routing
COMIBIE 51k,
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
CANPZ& E TR

CAN Network
Management
CANREETERS

CAN State Manager
CANfZHiY

CAN Transmission
Protocol
J1939M 4% E 1R

J1939 Network
Management
J1939i5 KB EEE
J1939 Request Manager
J1939 &4l

J1939 Transmission
Protocol

B RO A DK E)

Power Chip Driver

LB E SRR G
%

Implement the basic
software protocol stack
for communication
management.

S I CAN B 2 ©
AUTOSARE:AHER (AR R
Implement the AUTOSAR
basic software module for
CAN Communication.

SIS R UXKFN T REAY
AUTOSARE Aitidk {41 1k
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R TR iR

Module Submodule Description

(CDD) B EERKEXHE SR  Implement the AUTOSAR
IX=f basic software module
Battery Management for Complex Driver
System Sampling Chip
Driver
Safety IR EESR
Frame Safety Frame

BCCIC
DRV

5.3 EZE T A Configuration Tool

' workspace - Classic Designer - HIM ke BUE TRVS.1.0_App - x
File Edit Navigate Project Model Form Editor Window Help

e Hrilrovro- Quick Access

@ RBEE Configuratio... ~ H [@4E5EE Basic Editor & =8
[1& B8 text to filter... % Dem ¥4 DemConfigSet »%¢ DemDsd *%* DemDsdServiceTables [1] ¥%* DemDsdServiceTableO ' DemDsdServices [12] ¥
Models @
~ ¥ Dem + =
© DemGeneral Index  Name DemDsdServiceUsed DemDsdSid TabFne DemDsdSidTabServiceld
v 8 DemConfigset 50 =) 01DiagnesticSessi %] Dem_UDS0x10 q16
+ © Dembsd =1 *) 02EcuReset %] Dem_UDS0x1 @A
# DemDsdServiceRequestManufacturerh =2 03SecurityAccess A %] Dem_UDS0x27 i 38
& DemDsdServiceRequestsupplierNotific =3 04CommunicationC... 7 true . Dem_UDS0x28 = 40
~ & DcmDsdServiceTable [0..256] =4 05 TesterPresent % Dem_UDSOx3E o) 62
~ B DemDsdServiceTabled 55 06ControlD TC Setti %] Dem_UDS0x85 i 133
~ £ DemDsdService [0..4] =6 07ReadDataBylde: 1] Dem_UDS0x22 Il 34
© 01DiagnosticSessionContral 57 08WriteDataBylder %] Dem_UDS0x2E Gl 48
& 02EcuReset =38 05ClearDiagnosticl %] Dem_UDSO0x14 520
& 03SecurityAccess 59 10ReadDTCInform, %) Dem_UDSOx19 28
& 04CommunicationControl =10 HinputOutputCont... £J Dem_UDSOx2F i a7
© 05TesterPresent 251 =] 12RoutineControl TJ Dem_UDS0x31 I 49
€ 06ControlDTCSetting
& 07ReadDataByldentifier
© 0BWriteDataByldentifier
€ 09ClearDiagnosticinformation
€ 10ReadDTCInformation
2 11InputQutputControlByldenti % =
7 KR Basic Editor I ‘?ﬁWERoulwnECnnlrnl .
 Properties 12 M r=no E y & Navigator & ==
b " P
DcmDsdService [EcucParamConfContainerDef] £ KF324156MQT_Cig
FilS Description  This container contains the configuration (DS parameters) for a Service.
TEX Definition
R Status

AGRETETHE
MUNIU CONFIGURATION TOOL MAIN INTERFACE

EAEBRAEN I F K AT Page 10
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% Validate and Generate Dialog - 0 x
File Edit Navigate Project Aodel Form Editor Window Help
. BREEE A -~
RN B AR A Validator and Generator 1 Quick Access
[ tEE Configuration Editors = O [REmEE Basic Edil p— = =a

Start the validation and code generation process. Optionally the code generation run can be configured.
EEITEE text to filf IERERE R
1 Generation target : Real Target
Models

¥ Can B \cm.;m
1 Canlf i=| T Generation Step 123 Validat .. £ Genera...
¥ CanSM = « [/] BEES Base Services
¥ CanTp [] Ecuc - KF32A156MQT Cfg: /ZCPkg/ECUC
¥ com 2« [] &aEE Memory
¥ comM [w] NvM - KF32A156MQT_Cig: /ZCPkg/NvivI
¥ Dem « || #5LETE Mode Management
¥ Dem [#] ComM - KF32A156MQT_Cfg: /ZCPkg/ComM
¥ EcuC [#] CanSM - KF32A156MQT Cfg: /ZCPkg/CanSM
2 £cuM ~ [ RS Mcel
¥ Mcu [/] Can - KF32A156MQT_Cfg: /ZCPkg/Can
e NyM ~ [/ 12 4FBEE Diagnostics
W pduR [/] Dem - KF32A156MQT _Cfg: /ZCPkg/Dem
[] canTp - KF32A156MQT_Cfg: /ZCPkg/CanTp
ﬂ Dem - KF32A156MQT _Cfg: /ZCPkg/Dem
~ [ B i#EeE Communication
[/] PduR - KF32A156MQT _Cfg: /ZCPkg/PduR
[+#] Canlf - KF32A156MQT_Cfg: /ZCPkg/Canlf
[] Com - KF32A156MQT_Cfg: /ZCPkg/Com
¥ =R Basic Fditor
I Properties = =
© SREES Generation Messages S
Properties are not available. TR BE ST = VRSB L. FISF /SEiE CisUserDefined' —i2#MA, LIETHFEMFENHEHR ~

ATTENTION: There is at least one userdefined paramstel present in the configuration. Please use the FindView
ith tha muans 'Cicl learMafinad’ ta chow all icardafinad naramatarc s

#23 Validate 2/7] Close

AEBEET R4 B ERD
MUNIU CONFIGURATION TOOL GENERATES CONFIGURATION CODE

HWEEFANARMBRR, RESEBMBATEENT RE, KEEMRGFEEXIT
ﬂ/\ff%ﬂ&_mﬂﬁ M, FEXUTEETIR, TRUREAEFR, HEEETR FTEREME
HROEETE JEREERBXMH, 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.

EAEBRAEN I F K AT Page 11



0 AR T B Easy to know Easy to do

gTé L) MBI 5 HITE M

— M. |

|

Standard AUTOSAR Tools

ARTOP ARTEXT T

Eclipse incl. Sphinx and EMF -
2C Software OEM Sn- Tiel Software AUTOSAR Eclipse I Background

AGEET ALY
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

REEMBUGFTENEETERZET tdipse F&, FET ARTOP %245, LI AUTOSAR
REUF] ARXML B9fEHT. BRT AUTOSAR #m/ﬁmxﬂ’w%ﬂ&z%, EHFF OEM H Tiel =R
FRBCHER, BEExAE, TEREMRRNEERE,

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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5.4 Ih#kZ 4 Functional Safety

REERETF SIRMEFT S ASPICE Level 3IRIEFRE L E ASIL-D BRMA LIRS, g
18150 26262 fEKEHL. A FEBIRMS IR EHRER, AFFREEANNER
ERRTE

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:

> FHNWEHE BF Wdglf (F18#EA) M wdgM (BINTAERERS) KANRSEXE
ESNEE, FABIIMBEE, BRAGEITRSHEN EE
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.

> imElimiRIP: LI E2E BIERIPALE], BT CRC K. 1H#es. MEEEFTR, R
R R mEE PR BRI
End-to-End Protection: Implements E2E communication protection mechanisms,
ensuring data integrity and correctness during transmission through CRC verification,
counters, and timestamps.

> R BT EA. FEE F1 NVM SR EE R, SSICRHUEN CRC REMETE
ERER, RIEBIEFENTEN
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: KL AUTOSAR OS TJ# fRF4R 4 (SC4) H5tt, REAFHRIFVH. BB
PHRSERP, BEREXBNAFTK (FR: EFSREGANYRFRPAEERS
X FHERBITAR, HET KF32A BRI H X R B8 4 X 1)
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. (Note: Developed based on the chip hardware support
for memory protection and time protection, the current KF32A series does not have

corresponding hardware support)

EAEBRAEN I F K AT Page 13
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FERRE

Development

Process

LR S

Requirement

Collection

RYET R
Software
Requirement

Analysis

REEMmIEIT
Software

Architectural

Design
WA
BoTigit
Software

Detailed Design
and Unit Design

BT
Software Unit
Testing

Baengen )R E RS Fan

XA

Documentation Description

B RF R

Customer Requirement Document
KT XA

Requirement Analysis Document

ENLEEP SENZES

Software Requirement Traceability Matrix
(6] B 18 2

Issue Communication Form
AR AR

Software Architecture Specification
BRHRMIIBERR

Software Architecture Traceability Matrix
BRBRA 2T

Software FailureMode EffectAnalysisReport

BEX R iR E

Software Dependent FailureAnalysisReport
BT RS

Software Detailed Design Specification

FeE T RIRITXHY

Configuration Tool Design Document
WAEMRITIEERR

Software Detailed Design Traceability Matrix
BRI R

Software Detailed Design Review Form

QAC Mk &

QAC Analysis Report
Tessy WXk &
Tessy Test Report
AT BT IR
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Process

B B FE
pINEY

Software
Integration and
Integration

Testing

BRHERGMWR
Software System

Testing

v &l

Release

Baengen )R E RS Fan

E30%

Integration Strategy
ST

Integration Manual

S R SR
Integration Test Strategy
SRR R E
Integration Test Report
TRDHTIRE

Resource Analysis Report
RGN IRE

System Test Report

ARG NR IR &
System Test Report Review
R XA

Release Documentation

Software Unit Verification Strategy
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