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1 = 5#EA PRODUCT OVERVIEW

MM AL (ZCMuNiu ) BRENEMBRG A REXREIER FIEFISRUAEERTE
%= 5% AUTOSAR S EIFFMSE, HET AUTOSARARTOP MK EAHEEET R, X#FE
A ARG BN TR KR KL JERFEE @I, 28, WEEENSE. ¥ 5
TEAHE BB (CAN) ( ZHTHIARUDS). WEEIE (AUTOSAR) | TREMik

(XCP\CCP) . fFi#Ethitk. ERINERE, BEMMBI Bootloader FilFTIEFH LAl T
B, TMUREABNEATEERSTEENFTAL. MNREREREMRA~SNER,
IR = Hl R E R A THRE I FF 2 AR 55«

ZC.MuNiu lightweight basic software product provides an effective solution for resource-
constrained automotive electronic controllers. This product complies with international standards
such as AUTOSAR and features an upper-level configuration tool based on the AUTOSAR ARTOP
architecture. It supports communication, diagnostic, and network management specifications for
vehicle manufacturers including SAIC, FAW, Geely, GAC, Changan, GreatWall, and BAIC. The
platform primarily includes: communication protocol stacks (CAN), diagnostic protocol stacks
(UDS), network management (AUTOSAR), calibration protocol stacks (XCP/CCP), storage
protocol stacks, and complex driver modules. It is complemented by ZC Bootloader update
program and upper-level tools, enabling customization and further development according to
specific customer project requirements. In addition to providing basic software products, ZC
Technology also offers development services for the implementation of controller basic software

functions.
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2 A& EH= DEVELOPMENT BACKGROUND

TRZRE SoCAEREFBRF. TWIEFIFIHM AERKRN. UE R MOTIX
TLE988x A TLE98Ix RFIAF, ZRIICHREESHELAEE/ NERARNELZ HRNEE
T, ZFEREFRBPRIRE . A, £5 AUTOSAR BRWE G & ASIREMITTRRFE, Y

BRI R B ZRAE LS . AZERIE AUTOSAR HALINEETBMRIIR T, £HKELEN
RS AIMERE, ZIMIEH THE/ AUTOSAR CP EREE A4~ &. X RETHEREEEMM
R4 AUTOSAR CP FmitfTRERE, RNBEMMARFEE TRMEENE, HMUITETE
FC TLE989x A% (4N TLE989L) MYREBHAMRTIR. BRI, ZHRSEMES, IHfTWRMET
R/ N TR SR B A SR %

Resource-constrained SoCs are being used in automotive electronics, industrial control and
other fields. Taking the MOTIX TLE988x and TLE989x series launched by Infineon as an example,
this series of chips have outstanding performance among similar products due to the significant
advantages of higher performance and integration of more resources in a smaller area. However,
the traditional AUTOSAR architecture contains a large number of modules and redundant
features that make it difficult to adapt to such resource-constrained hardware platforms. In order
to fully utilize the performance of these small chips while maintaining the integrity of AUTOSAR's
basic functionality, ZC has launched the lightweight AUTOSAR CP base software product. Based
on the in-depth trimming of the original full-volume AUTOSAR CP and the convenience of the
ZC.MuNiu configuration tool, the product has successfully created a lightweight solution for the
TLE989x series (e.g., TLE9891). At present, the solution has achieved mass production, providing

the industry with a mature and reliable option to meet the demand for miniaturization.
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3 N A= APPLICATION SCENARIOS

HMMAR 4428 AUTOSAR CPF&E%R‘F@%%&WE&E&E RN, VFEMMAERR
SHHR. KRFESSP, ZEXEFRBEEXANEY, s&EME. FAEKSHR BETRA
BFHER¥S, ®E Flash FIE/NTF 512KB, RAM RRE/INTF 32KB, HELLAIMALEELERER
e mAEREINETEEE OEM MeMER, FIBR7T 24 AUTOSAR R RETURA M

(FRE 1) , RE AUTOSAR #UINBEIZ A ERS ((FILE 2) , ARERRZEH
BEE5REERE. MIEMMARGFERETIRBANRKER), W RERNESHNREEES
HE, RARATEREXRETS ENARREERGETHRIEM.

ZC.MuNiu lightweight AUTOSAR CP product is primarily designed for controllers such as fuel
pumps and water pumps that demand high levels of integration, reliability, power efficiency, and
cost-effectiveness. These controllers typically utilize small, highly integrated, automotive-grade
chips, which are part of a low-memory chip platform, with Flash resources typically less than
512KB and RAM resources less than 32KB. Therefore, the lightweight basic software product
ensures strict compliance with OEM specifications while eliminating a large number of redundant
components from the traditional AUTOSAR architecture (see Figure 1), retaining only the
necessary modules for the core functions of AUTOSAR (see Figure 2), thereby effectively reducing
system complexity and resource consumption. Leveraging the powerful configuration
capabilities of the ZC.MuNiu configuration tool, rapid configuration and adjustment of functional
parameters for each module are achieved, significantly enhancing development efficiency and

system operational flexibility on resource-constrained platforms.
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FIGURE 2 ZC.MUNIU LIGHTWEIGHT BSW PRODUCT’'S ARCHITECTURE

EMREDN, XHBNEMBIEXLESHIBRSEE, FhF, /KRS,
EVER/ R & BUHR X R IE T

For lightweight communication stack, it supports features such as disassembling and
grouping of packets for basic data type signals, byte order, send/receive callbacks, and sending
of cycle/trigger type messages.

TEHISHTIMR, 75 15014229 #Se, K& 100 11, 14, 19, 22, 27, 28, 2E. 31,
3E. 85 % UDS i2HfRS, SE£7EE App 3 Bootloader ITHRET K, ARSZILMERFHR
RELRRIE. 12HTHF CAN 1 CANFD BENMIBEHIL, WREGEEERAE TSR
RELFH. BRIENREENFHEERIE, REIINSHEENRE TS L2764,

For lightweight diagnostic stack compliant with the ISO 14229 standard, covering UDS
diagnostic services such as 10, 11, 14, 19, 22, 27, 28, 2E, 31, 3E, and 85, it fully meets the functional
requirements of apps or bootloaders, providing a solid foundation for system diagnostics and
software updates. Diagnostic support for CAN and CANFD adaptive communication protocols

ensures efficient and stable data transmission in complex environments. Combined with reliable
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lightweight storage module functionality, it enables rapid retrieval and secure storage of

diagnostic data.

FEUNBEEDER, BURNNRREFERERF SIS EENZHTEICRREM
REREEIE,

For lightweight network management stack, controller communication and energy
consumption management will be effectively ensured with minimal resource consumption in

conjunction with the vehicle network.
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4 IREBECE ENVIRONMENTAL CONFIGURATION

B EIFR
ENVIRONMENTAL ONFIGURATION

Hardware (Chip) MOTIX TLE989x
Compilers Supported ArmClang.exe V6.15
Debugger JLink-V9
Configuration Tools Muniu_v5.1.0
Configuration Environment Win7/Win10 64bit

ARMClang 45%£%1% I ARMClang Compiler Options

-xc -std=gnull --target=arm-arm-none-eabi -mcpu=cortex-m3 -c

-mexecute-only -fno-rtti -flto -funsigned-char

-gdwarf-3 -Ofast -ffunction-sections -Wno-packed -Wno-missing-variable-

c : declarations -Wno-missing-prototypes -Wno-missing-noreturn -Wno-sign-
ompiler
o t'p conversion -Wno-nonportable-include-path -Wno-reserved-id-macro -Wno-
ions
P unused-macros -Wno-documentation-unknown-command -Wno-
documentation -Wno-license-management -Wno-parentheses-equality
-D__UVISION_VERSION="533" -D_RTE_ -DTLE9891QTA61 -D_RTE_
. --cpu Cortex-M3
$EiEE I , . . .
Link --strict --summary_stderr --info summarysizes --map --load_addr_map_info --
inker
. xref --callgraph --symbols
Options

--info sizes --info totals --info unused --info veneers
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5 =ESEIR FUNCTION DESCRIPTION

7 AUTOSAR 249 T#8H, COM (Communication) ERAXESLIAEE FBIEINEER
O, E2ED CP = REMMKERSE, THREREE COM &R, NI RITEIEHR
5, HENAHEENTSARXTHNREEMIINER.

In AUTOSAR architecture engineering, the COM (Communication) module is not only the
core carrier for implementing automotive electronic communication functions, but also a key
module in the entire CP product architecture. Below, we will focus on the COM module and
briefly introduce its lightweight implementation approach in the entire product development

process, from functional design to code trimming.
> COM IR 24K TNREIR T Design lightweight feature list of COM module

7 AUTOSAR ZE#971, COM (Communication) #EHEBEMLRAZOAYE, Hilh
RETHE A TR

1. ESHEHSRE: E5RAEHMMKINGE.

2. BIEMAIE: PDU AE/BEMBERMHNERE.

3. BEEESET. E4NAPRESLIE.

4, BERSIH ALERTERMIOERAD, BIBE, HRLGES.

In the AUTOSAR architecture, the COM (Communication) module is the core component of
the communication protocol stack, and its core functions can be summarized in the following
four points:

1. Signal routing and mapping: signal-level routing and gateway functions.

2. Communication protocol processing: PDU grouping/unpacking and management of
communication attributes.

3. Communication scheduling and control: event or cycle triggered signaling.

4 . Communication service support: providing standard interfaces for upper layer RTE,
diagnostic communication, error handling, etc.

BUMREE T COM RN ERINGE, BIRAFESKWE. $IETER CANBEXHFS. R
BTELENTRENE, WERNXIEH, NaES, TRES, RC E5FNBRTHX
. SIXIMEBER OEM RS, HEEMIE LY REGMLEE, RU&KNNRBFHE (4 1KB
ROM) KX BIERRMNTEES.

We have retained the basic functionality of the COM module, including maintaining signal
sending and receiving, data interaction and CAN communication support. Non-essential
redundant features such as complex gateway routing, support for dynamic signals, invalid signals,

RC signals, and other minor scenarios are stripped out. For project OEM specifications,
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customised features are extended on top of the basic functionality, both with minimal code

overhead (~1KB ROM) to achieve complete coverage of communication requirements.
> COM #EREIR AL E FT5KRE Tailor strategy for COM module

%@f COM #%ij%ﬁq%igi’ﬁ%%%% WITT 40 ROIEERE, BEREMNEIELET
H. . ISESEFYR. APREZNFERS TATRANG R EIETFNMESRR,
Eﬁﬁ%ﬁzm;ﬁ X524 AUTOSAR BB MBS MANMRBFE. FABMNBIEFT
BESEAEES, RE7T 10 &MXEED, REESHESHE. EUERETHRAFX
INRTE, BRIEENTREMN CAN BIE. UDS iSRRI K

Traditional COM modules are designed with over 40 functional functions to accommodate
diverse and complex scenarios, including operations such as protocol data unit (PDU) grouping,
signal management, and dynamic signal handling. However, many of these features are tailored
for less common scenarios, offering limited value in engineering applications while consuming
excessive resources. This contradicts the core principles of lightweight AUTOSAR, which aims for
streamlined and universally applicable high-frequency functionality. Therefore, through feature
screening and interface integration, we retained over 10 key interfaces, covering core processes
such as signal unpacking and repackaging, as well as the transmission and reception of protocol
data units. This ensures the basic requirements for CAN communication and UDS diagnostics

across the entire project.

5.1 /= 54§ = PRODUCT FEATURES
> iR S AUTOSAR 4.3.1 RR AR
Code compliant with AUTOSAR 4.3.1 version

> ARTOP M EMNHIECET R, &SIEE AUTOSAR 4.4.0 kA
Configuration tool based on ARTOP architecture, compatible with AUTOSAR 4.4.0

version

> RiIAL (CAN/LIN)
Communication stack (CAN/LIN)

> ZHhiAR (UDS)
Diagnostic stack (UDS)

> WEEENIE (AUTOSAR)
Network management stack (AUTOSAR)
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> FREMIAE (XCP\CCP)
Calibration stack (XCP/CCP)

> TFEmUE
Memory Stack
> MRe. FEREER. ERRHFEFIFX

Customised development of Functional Safety modules, CyberSecurity stack, Complex

Device Drivers, etc.

> IEERS

Engineering services

5.2 ¥ {4849 SOFTWARE ARCHITECTURE
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FIGURE 3 ZC.MUNIU LIGHTWEIGHT BSW PRODUCT’S ARCHITECTURE
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Description

MCAL module integration & configuration engineering services

0S
ComM
EcuM
WdgM
Wdglf
Det

Dcm

Dem
NvM

Fee

Memlf

Com
AUTOSAR Nm

PduR
Canlf
CanNm
CanSM
CanTp
Linlf
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LinNM
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Safety Frame

CSM
Crylf
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Xcp
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Baendsn I E B Fan

Operating System
Communication Manager
ECU State Manager
Watchdog Manager
Watchdog Interface Layer
Development Error Tracer
Diagnostic
Communication Manager
Diagnostic Event Manager
NVRAM Manager

Flash EEPROM Emulator

Memory Abstraction
Interface

Communication Module

AUTOSAR
Manager

Network

Protocol Data Unit Router
CAN Interface Layer

CAN Network Manager
CAN State Manager

CAN Transport Protocol
LIN Interface Layer

LIN State Manager

LIN Network Manager
CRC Function Library

E2E Function Library

Functional Safety Library

Crypto Service Manager
Crypto Interface Layer
Crypto Driver Layer

Key Manager

XCP Universal Calibration
Protocol
CCP/CAN
Protocol

Calibration

Foundation for AUTOSAR Basic
Software implementing system
services

Foundation for AUTOSAR Basic
Software implementing
diagnostic management

Foundation for non-volatile
memory management

Foundation for communication
functions and network
management in the Basic
Software Stack

Foundation for CAN
communication and network
manager basic software module

Foundation for LIN
communication and network
manager basic software module

AUTOSAR Basic Software
Module that aggregates related
library functions

CyberSecurity  and Crypto
protocol stack

Solution for calibration
management
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53 MIMAFEET EFMAEINEER = ZC.MUNIU Configuration Tool & Interface

Demonstration

B PE AL TRERBERZE{L AUTOSAR ALY Can driver. Com. PduR. Canlf,
Dcm. Dem. CanTP &L,

You can configure Can driver, Com, PduR, Canlf, Dcm, Dem, and CanTP modules of the
lightweight AUTOSAR CP product with ZC.MuNiu Configuration Tool.

¥ workspace - Classic Designer - RIMoA B THVS. 1.0

ile Edit Mavigate Project Model Form Editor Window Help WY Vaiidiate and Generate Dialag r
weE: Validator and Generator
B configuration Editors = B [ sasic Editor & Start the validstion and code generation process. Optionally the code generation run can be configured. |B
teat to fker...
tet o filter o
Lepiziins = oant T B <Fter
Communication & s W Can 14 | Generation Step Validation Generstion
Diagnostics ¥ > W CanDrv o @ Communication
» W Canif 1@ Com - Asa: [ZCPkg/Com (] (]
» W CansM " @ CanDrv - Aaa: /ZCPkg/CanDrv. [ )
> W CanTp 18 PduR - Asa: /ZCPkg/PduR L] (]
> W Com 18 ComM - Aaa: ZCPkg/CamM a 3
> W ComM @ CanSM - Aaa: ZCPkg/CansM [} @
s i Dem 18 Canl - Aaa: ZCPkg/Canif @ L
s W Dem ~ @ Diagnestics
» W EcuC 18 Dem - Asa: (ZCPkg/Dem ) ®
> W EcuM 1@ CanTp - Asa: /ZCPkg/CanTp 1] (-]
5 e 1® Dom - Aan: /ZCPRg/Dem (-] L]
) e N ~ @ Mode Management
» K PduR @ ComM - Aas: /ZCPkg/ComM (] ]
8 CanSM - Asa: [ZCPkg/Cans (] ]
IR Basic Editor
Siopers Bsw Generate4pifc &
sropeny Value
v Info
derived false
editable true
last modified 20245115158 £F10:14:36
inked false
location DAMarcus Huang\ T KSR TAYS..
name ™
path ™
« Generation Messages %

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

ATTENTION: There is at least ane userdefined parameter present in the configuration. Plesse use the FindView with the query

Validate Generate Close

B 4-1 MMARFETREER®T
FIGURE 4-1 MUNIU CONFIGUE

workspace - Asa/config/src/Cantf_Cig.c - FIMKeE B TAVS10
> Edit Mavigate Project Window Help
QDGO BME@MS-H-a-
| Configuration Editors. = B | (Reasic Editor 2 Canli Clgc I
. Global Symbols

ext to filter..

/* Callows functions with respect to the upper layers */

e . CONST (CanTf_DispatchConfigType, CANIF_CONST) CanIf_DispatchConfigData =
Communication ¥ L

/% void YKX_ContrellerBusOff (uines ComerellerTd) */
Diagnostics. ¥

sCansM_ControllezBusOff,
/% wold XXX ContzollerModeIndication(ulnté Contzellerld,CanIf ConerollerModeType ControllesMofte) */
sCansH_ControllestodeIndication,
#* void XX TransceivertodeIndication(uince Transceiverld,CanTrev_TrcviodeIvpe TransceiverModR) =/
NULL_FTR,
1
CONST (Can_DriverkpiType, CANIE_CONST_EBCFG) Can_DrivesApi[CANIF_CANDRIVER NUMBER] =
[
'
&can_sercontrollertioge,
scan wrire,

/eri_SetBaudsate,
i

EH MM ~ = 0 | BAUTOSAR valida Tosks [ - B % Navigator 1
Value v 82 Asa
> e dib
false ) (> settings
true v (5 config
20245F11/158 EF10:04:49 > B inc
false v
D\Marcus Husng A SRR TRVS.. € Can_PBeigec Eﬁ]’(‘,ﬂ’_’] ﬂﬁ'{-ﬁ
Canlf Cfg.c < Canif Cfg.c N E ﬁE_']
/haajconfiglsrc/Canlf Cig.c € CanSM Clg.e
size 15381 bytes € CanTp Cige
€ Com Cige
€ ComM Cfg.c
€| Dam Cigc
€| Dem PBCig.c
€ PduR Cigc
5 projec

l42ﬂM$¢IE%§ﬁﬁ
FIGURE 4-2 MUNIU CONFIGUE
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Bz, HRT%% AUTOSAR 2844, 21k AUTOSAR CP =@ EEBEMEREIT 55
FOTHEESRRR, h TLE98Ix HHIRSZAR E’JJ*FH%R?EL\TEE-%H#’I&E@%@J&J‘?%, A hHEHE

EmHPNTZRESFLECTAR.
In conclusion, compared with the traditional AUTOSAR architecture, the lightweight

AUTOSAR CP products provide more targeted solutions for resource-constrained application
scenarios, such as the TLE989x, by virtue of their streamlined modular design and highly efficient
functional integration, which will drive their widespread deployment and continuous innovation

in the market.

BAEBRAE MBI AT

To Be the Global Leading Automotive Basic Software Company

ARE UEER
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