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1 ThgeMEix FUNCTIONAL OVERVIEW

MPC5746G Safety Library AT #8112 FSEILE T MPC5748G L S IIThRE R £ E K, Safety
Library RESY RME, TUREARNEAEZRATRENHFTL, REBEEFNTY]
RELEF K,

The MPC5748G Safety Library is designed to assist customers in achieving functional safety
requirements based on the MPC5748G platform. The Safety Library is highly scalable and can
be configured and redeveloped according to different customer project requirements,

ultimately meeting the customers' functional safety requirements.

MPC5748G Safety Library FEFS2I0 MPC5748G YL HE , B35 MCU RS EEREY
MK ARE G e H IS .

The MPC5748G Safety Library is used to implement the software safety mechanisms of the
MPC5748G , including the testing of internal MCU modules and the driving of hardware safety

mechanisms.
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2 Ry FA%niE APPLICATION FIELD

MPC5748G Safety Library T v BT B It L FRFKWIRH 28, a0

The MPC5748G Safety Library can be applied to controllers that require functional safety

levels. For example:

> EFEIRRM RIS

In-Vehicle Entertainment Gateway Controller
> BMEERZS

Battery Management System
> EEEfEs

Body Controller

idHF Safety Library EEALEIR T MPC5748G fy32 &I, FHRIIRSZRIT, THAE
1ISO26262 ASIL-D HIZHRER,

By integrating the Safety Library into the control based on MPC578G, it is possible to meet
the ISO 26262 ASIL-D level requirements.
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3 BLEIRE CONFIGURATION ENVIRONMENT

Bt & 2R 18 Configuration Environment

Hardware (Chip) MPC 5748G (ASIL-B)
Compilers Supported WindRiver Diab V5.9.4.0
Evaluation Hardware SPC5748GSMKUG6 IN81M
Debuaaer Lauterbach (Trace32 R.2018.02)

99 lsystem (IC5700)
Configuration Tools Muniu_v5.2.2

Configuration Environment Win7 64bit

4Ri%281%E W Compiler Options

-tPPCE200Z4204N3VEG:simple -DMPC5748G -
g3 -Wa,-Xisa-vle -DDERIVATIVE_5748G -DDIAB
-DMCAL_ENABLE_SUPERVISOR_MODE -
. . . DAUTOSAR_OS_NOT_USED -
WindRiver  Diab ) bisaBLE ANSILIB.CALLS -Xdialect-ansi -
G PR IETH XO  -Xsize-opt -Xsmall-data=0  -Xsmall-
WindRiver Diab const=0 -Xno-common -Xdebug-dwarf2 -
Xdebug-local-all -Xdebug-local-cie -Xdebug-
struct-all -Xforce-declarations -Xmacro-
undefined-warn -eel481 -Xnested-interrupts -
Xaddr-sconst=0x11 -Xaddr-sdata=0x11 -Xlink-
time-lint -W:as;,
tPPCE200Z4204N3VEG:simple -Xelf -m6 -Xlink-

Complier options

WindRiver Diab tme-fint -le Y
N P,C:/WindRiver/diab/5.9.4.0/PPCVLEEN/simple:
RERET C:/WindRi

WindRiver Diab  yer/diab/5.9.4.0/PPCVLEEN:C:/WindRiver/diab/5
Linker Options .9.4.0/PPCVLEE/simple:C:/WindRiver/diab/5.9.4.
0/PPCVLEE ./flash.dld
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4 FFA &= DEVELOPMENT BACKGROUND

BRI, AELMNBFHESEMEREES, WRFERFNLEMHRERBEXNS, BT H
BRENREMER, AEIRLEERUZINEN, REELE, KREELEEINE
BE LS HIARAE 15026262, H 1, 1SO 26262-5(2018) Clause 8 M4BT 2 MEE: Single-point
fault metric(8 SRR E 2) Latent-fault metricCBEREERE 2). IRIBARH ASIL FHREK,
BRiEEENERMEEEFERIEENFR.

Currently, the electronic and electrical architecture of automobiles is becoming increasingly
complex, and the safety requirements for automotive electronics are also rising. To meet the
safety requirements of automobiles, functional safety is gaining more attention. When it comes
to functional safety, the first thing that comes to mind is the functional safety standard ISO 26262.
In particular, ISO 26262-5(2018) Clause 8 introduces two metrics: Single-point fault metric
(single-point fault metric) and Latent-fault metric (latent fault metric). Depending on the
required ASIL level, the single-point fault metric and latent fault metric must meet the

corresponding levels.

T HIEFIERMCU, AT EFRMCU), EEFHESRSGT, 1EA SEooC(safety element out
of context)#fTIRITH L. MCU AT HEULIREIN 2 MNEEEKRK, FEXWHENHZEA
#l. MZEy e o R RE SR P, MCU (Y Safety Frame REERE LI A EE
B LR 2,

For microcontrollers (MCU, referred to as MCU below), within the electronic and electrical
system, they are designed and developed as SEooC (safety element out of context). To meet the
aforementioned metric requirements, MCUs need to implement corresponding safety
mechanisms. These safety mechanisms can be allocated to both hardware and software modules.
The Safety Frame safety library for MCUs is the implementation of safety mechanisms allocated

to software.

ASILB ASIL C ASILD
Single-point fault metric 290 % 297 % 299 %

ASILB ASIL C ASILD
Latent-fault metric 260 % 280 % 290 %
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5 IH8EHHIA FUNCTIONAL DESCRIPTION

5.1 &%= Product Feature

composite structure SAFETYFRAME /

Application

RTE

Test Manager | Wdg Manager |

Test Module Driver Module E2E Lib wdglf
Plausibility Test E){thgDI InthgDr

Microcontroller(MCU)

e P 1

> TEANE Z RN E AUTOSAR H
Can be integrated as a complex driver into AUTOSAR .
> TTEREIIE AUTOSAR B FM e, RIFER
Can be integrated into non-AUTOSAR software architectures.
> IHFZENHENHE
Support multi-core testing and applications.
> Safety Library B A ERE M 1s

Safety Frame has internal program flow monitoring.

> LM XFzzaeli, EEMMEE TLF35584Lib T SEIE A ASIL-D H3K
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High security: Supports multi-core self-testing, and can achieve up to ASIL-D requirements
when paired with ZC 's TLF35584Lib.

> BY RN SRRUEEHEAREAHNATK
High scalability: Each module can be configured to meet the application requirements of

different customers.

5.2 % {44449 Software Architecture

composite structure SAFETYLIBRARY B3 ¥ MPC5748G /

Application

Test Manager

TestLib TestDriver

FCCU Drv

SMPU Drv

Stack

ZC Standard Software 3rd Party Software

R FAEIR iR
Module Sub-module Description
fats,
sﬂ’l‘iﬂ& . Safety Library B &2
anagement Test Manager .
Module Management of the Safety Library
& MR L
BIST Test BIST#& 0 4% j&
Tlsst B BIST Detection Module
fl'est Librar Dma Monitor DMAE AR
y DMA Detection Module
ECC Test ECCAe &R
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ECC Detection Module
CMURY $h4& M 45 B

CMU Test .
es CMU Clock Detection Module
ADCH MR R
ADC Test ADC Detection Module
Register Test SRR
Register Detection Module
System MPU Driver gmgﬂg[%:j\]/er
Kz T
SR | SR U
Driver Stack Monitor o
. Stack Monitoring Module
Library -
. FCCUIRZf
FCCU Driver .
FCCU Driver
BRAEXEEX. MemMapE X%
13 F &R Common General Type Definitions,

MemMap Definitions, etc.
5.3 BZE T A Configuration Tool

ReName

HTHERPUARMBER, 125 Safety Library 895 &M, MPC5748G Safety Library
ST RAESR T ECE M, FFESLI T Safety Library WECBETH., B UREARARER, &
FoE T B E5eh) Safety Library & MERMNEEE T, TEMBRERBLXE, BERNREX
HERE TRRPENT,

To meet the diverse project requirements of customers and enhance the scalability of the
Safety Library, the MPC5748G Safety Library has implemented the configurability of each
module and has developed a configuration tool for the Safety Library. Customers can complete
the configuration of various modules of the Safety Library using the configuration tool
according to different needs. They can generate configuration code files, and integrate the

generated configuration files into the project.
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5.4 3E{7BYEX Run Phase

act 02_DynamicArchitecture /

MCU B,

System PowerOn

HEfThik

PreRun Phase

=ThiR

Run Phase

MCUT B,

System PowerDown

> FzfTBER Pre-Run Phase
LB ERZN MCU ML M ST, LEBE T FCCU 4 Normal IRZS, —MRUELHTER7E
OS Bal Z B 17.
This phase is for testing the safety mechanisms of the MCU. During this phase, the Fault
Control and Communication Unit (FCCU) is in the Normal state, and this phase is generally
performed before the operating system (OS) starts up.

> 1=f7KEX Run Phase
LR TS EITREETT, BBYER T FCCU 4 Normal IRZS, 7E OS imfThf# 1T,
This phase occurs while tasks are running. The FCCU remains in the Normal state, and this

phase takes place during the operation of the OS.
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6 1IFEX4H PROCESS DOCUMENTATION

FERRE

Development

Process

mREE

Requirement

Collection

HRUUER R
Software
Requirement

Analysis

R EEIT
Software

Architecture

Design
44 4 % 3
BoTigit
Detailed

Software Design
and Unit Design
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Document Description

B R

Customer Requirements Document

BT KA

Software Requirements Analysis
BRDITHAE B

Requirements Analysis Specification
BHRREBIRE

Software Requirements Traceability Matrix
& P RYjE) AR

Customer Issue Communication Form
BRI B

Software Architecture Specification
RG-SR AIB BRTR

Software Architecture Traceability Matrix
FCCU FE4RR % AR

FCCU Detailed Design Document
FCCU fHix4bIESZR

FCCU Error Handling List

FCCU #RERTFHIC %

FCCU Module Review Record

BIST 4R IT L AR 45

BIST Detailed Design Document
Register 4% 1115 B

Register Detailed Design Document
register TEERICR

Register Review Record

SMPU F#4H& TR

SMPU Detailed Design Document
SMPU J¥&HICE

SMPU Review Record

Stack FEAMI& T BB

Stack Detailed Design Document
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Development

Process

L Sl

Software Unit

Testing

B B TR
M

Software
Integration and
Integration

Testing
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D& =t pu

Document Description

ECC ¥ 4Hi% 1Tt B4

ECC Detailed Design Document

ECC #RIRPFERIZ R

ECC Module Review Record

DMA T 4Hi% 115 iR

DMA Detailed Design Document

PLL #8RFMIR I R+

PLL Module Detailed Design Document
PLL HEERTFRIDR

PLL Module Review Record

ADC R IFMIE I AR

ADC Module Detailed Design Document
Test Manger 4% 115% B+

Test Manager Detailed Design Document

ETRIFEH

Configuration Tool Review

BEMRITIERRSR

Software Detailed Design Traceability Matrix
SafetylLib T2 1¥E

SafetylLib Engineering Review

58 KR A QAC 2 fTiRE
Second Test QAC Analysis Report
Tessy MR &

Tessy Test Report

B BT I IE SRS

Software Unit Verification Strategy
& R

Integration Strategy

ST pdf

Integration Manual (PDF)
& AN SR
Integration Test Strategy
SN &
Integration Test Report

RIBEDHIRE

Resource Analysis Report
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FERE B & =t i pu

Development Document Description

Process

K4 SafetyLibrary B2 B TEFHIESH
MuNiu.SafetyLibrary Configuration Tool User Guide

K& Safetylibrary BEc & T B4 ECE B IR
MuNiu.SafetyLibrary Configuration Tool Software

Configuration Management Document
BIST ZX MK IR &
BIST Software Test Report
FCCU BNk &
FCCU Software Test Report
Register BN ik &
Register Software Test Report
SMPU BN R &
SMPU Software Test Report
BAIA T Stack ZANIRIR &

Software Stack Software Test Report
Qualification ECC AR &
Testing ECC Software Test Report

DMA B IRIR &

DMA Software Test Report

PLL ZR - R &

PLL Software Test Report

ADC Z M i

ADC Software Test Report

Test Manger 2R NIX IR &

Test Manager Software Test Report
Ll RIS

Release Release documentation
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7 IhREZ 4 FUNCTIONAL SAFETY

7.1 IhEERE£TEHIRE Functional Safety Assessment Report

7.2 ThEEREUEP Functional Safety Certificate

SGS
Tiiv
R SAAR

CERTIFICATE NO FS/71/220/23/1031 PAGE 1/1

ZERTIFIKAT NR. SEITE(N}

LICENCE HOLDER & MANUFACTURER

GENEHMIGUNGSINHABER & HERSTELLER |

Shanghai ZC Technology Co., Lid. a '<_' ®

Building C, 888 Huanhu West 2nd Road,

Pudong r\_lew Area, a F " M ifi!i &

Shanghai, |
P.R. China
PROJECT NO/-ID LICENSED TEST MARK CERT. REPORT NO.
PROJEKT-NR/D GENEHMIGTES PRUFZEICHEM ZERTIFIKATSBERICHT NR.
B —— (-

T4A8-AUO1 | T4A80002 |

ABLDEGRPANT | o ol pan ol e cerieale. JkTt

F\mmunal Safety !

ek
S A AR

Certified product(s) SafetyFrame
Zerlifizierte{s) Produkt(e) Version 2.1.0

Tested accordingto  1SO 26262-2:2018
Gopasitnach I1SO 26262-6:2018
ISO 26262-8:2018
1ISO 26262-9:2018

\ "% Technical Data and The judgement of the achieved functional safety for the above-
Parameter mentioned SafetyFrame Software is “accepted” according to
Technische Deten ynd Feramars: above mentioned standards ASIL D requirements.

The SafetyFrame Software is suitable for integration into
systems up to ASIL D.

\Tng cemhcate m ‘based on voluntary tests. The compliance of the cerlified product against the requirements of above listed functional safety
b standsrds was evalueted Any chsnges to the design. componants or processing may require repetition of some parls of the certificalion to retain

W irements of the testing and certification regulations of 8GS-TUV Saar GmbH have to be complied, see vavw 505
and WS 59 -fuv-saar.com/ate-muc

Certlflcatlnn Body
for 'Functional | Safety & Munich, Feb 22, 2023
~ Cy‘nar\ Seeurlty ’
SGS-TUV Saar r GmbH

Zemﬁzﬂpmngssrsﬂs fur Fi unkﬂbnaf
Cyhsr Sicherhai
T

Gudrun Neumann

SGE-TUV Saar GmbH, Hofmanastr. 50,
&1279 Miinchen. Detitscaland | Genmany

o
Reference to-
\\\\\

8GS Certificalion, .
Database
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Baengen )R E R Fan



	1 功能概述FUNCTIONAL OVERVIEW
	2 应用领域APPLICATION FIELD
	3 配置环境CONFIGURATION ENVIRONMENT
	4 开发背景 DEVELOPMENT BACKGROUND
	5 功能描述FUNCTIONAL DESCRIPTION
	5.1 产品特点Product Feature
	5.2 软件架构 Software Architecture
	5.3 配置工具Configuration Tool
	5.4 运行阶段Run Phase

	6 过程文档Process Documentation
	7 功能安全Functional Safety
	7.1 功能安全评估报告Functional Safety Assessment Report
	7.2 功能安全证书Functional Safety Certificate

	8 证书CERTIFICATE

