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ZC Basic Software Platform Functional Safety Library

1 IhgeMEix FUNCTION OVERVIEW

MMARGTIEELRE SBC BRI EEITEMMNRHBEITMANHEE A MELEERD
System Basis Chip (SBC) &bk~ m. AFMER T ETEEH FS6500-FS4500 3
SBCKIMINRERE N ATTR. RERMERNR . ARG~ Mo BMRSG TR IR MGTRED
BREREMVAREATRT, BEMEREFK.

The ZC.MuNiu functional safety SBC series software is designed to create a platform
software product for the System Basis Chip (SBC) that meets customer functional safety
requirements, independently developed by ZC Technology. This manual describes the functional
safety application scheme and software architecture based on the NXP FS6500-FS4500 series

SBC. This software product can help system engineers and software engineers to quickly apply

it to customer products to meet functional safety requirements.

A= @BSLI T B9 FS6500-FS4500 i Bk IRF T B B4

The software driver functions of the FS6500-FS4500 chip realized by this product include:
e ZEHRMIEIE

Multi-channel power output management;

e CAN/LIN &R ETE,
CAN/LIN transceiver management;
o DT ENFHREIE,
LDT (Low-Dropout Timer) management;
o SBCRZSHUESI. RINFEERSSREEIE,
SBC state machine control, low power control, and wake-up management;

o WHUBKIZHERE
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Output voltage diagnostic management;

e  MCU 5 SBC 9 SPI B{f4b3E;
SPI communication processing between MCU and SBC;
o SBC A A ABIST/LBIST B B1E;

Internal ABIST (Array Built-In Self-Test) / LBIST (Logic Built-In Self-Test) management for the
SBC;
e EIHEE
Watchdog management;
e MCUSREEER
MCU error monitoring management;

e SBC FMRZEXMERIZAIE,

External safe shutdown path processing for the SBC.

MBI 2B B FF & B9 FS6500-FS4500 R AEIHES (RRRFIUTES)

ZC Technology has adapted and developed for most models in the FS6500-FS54500 series

(not limited to the following models):

Type Package Note
MC33FS4500CAE 48-pin LQFP exposed pad N/A
MC33FS4503CAE 48-pin LQFP exposed pad N/A
MC33FS6500CAE 48-pin LQFP exposed pad N/A

2 [ F<uiE APPLICATION FIELD

MM AL ThEEZR 4 SBC B SE FS6500-FS4500 RNk 4= R N B FE R IMELEER
FORHGR T 2R

ZC.MuNiu functional safety SBC, the NXP FS6500-FS4500 series driver software product,

can be applied to automotive controllers that require various functional safety levels.
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flan:

For example:

> BMEERS(BMS)
Battery Management System (BMS)

> EEEE(Inverter)
> DC-DC ##:8%(DCDC)
DC-DC Converter (DCDC)

> HBEIBEE(EPS)
Electric Power Steering (EPS)

> HBTEERL(EPB)
Electronic Parking Brake System (EPB)

> FHEHIEBCM)
Body Control Module (BCM)

> KREMEERSZEMS)
Engine Management System (EMS)

> REHLERFHEXINA

Chassis Domain Control System Related Applications

> BB IRHIER(ADAS)
Advanced Driver Assistance System Controller (ADAS)

Itt, SBC & FS6500-FS4500 RNk 4 /= FMEAB LK (EMS. REMINELS
BMRER, RIE 1SO 26262 ®it, FHEELREMXARN E-GAS ZERMIER, EILMv
FS6500-FS4500 IRafik 4= mEMEIR PN A~ RH(F)RGEH . MMRFERTIRID o] ZHF
FHAIR FS6500-FS4500 R/~ mEaR PIEFNNAEFENRS, FAEHENRG
FF&RE, HBISCIIA R 1S026262 ASIL-D IEFREKR,

This SBC NXP FS6500-FS4500 driver software product manual is written for experienced
hardware, software, and functional safety engineers, designed according to ISO 26262, and refers
to the E-GAS three-layer architecture theory for safety-related systems, allowing the FS6500-

FS4500 driver software product to be integrated into the customer's application product
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(sub)system. ZC software integration engineers can provide support and ensure that the FS6500-

FS4500 driver software product is suitable for the customer's chosen application integration
services, complies with the corresponding software development processes, and assists in

achieving the 1ISO26262 ASIL-D level requirements.

3 ECEIME CONFIGURATION ENVIRONMENT

HMMARGTheEL & SBC B FS6500-FS4500 R M/~ m BRIt BR SR SR @Y
MCU, MCU &#:

The ZC.MuNiu functional safety SBC, the NXP FS6500-FS4500 series driver software product,
can currently be adapted to work with MCUs from multiple chip manufacturers. The MCUs

include:

> FIMARH SBC IRahER M4/ M ZFFHY NXP S32K BRI R B4 E -
LU S DU Rt ST LN Page 4
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The ZC.MuNiu SBC driver software product supports software configuration for the

NXP S32K series chips:

A B RIS
Configuration Environment
Hardware (Chip) S32K144/S532K146/532K148
Compilers Supported S32 Design Studio for ARM(2018.R1)
Evaluation Hardware S32K144 EVB
Debugger Lauterbach (Trace32 R.2018.02)
Isystem (IC5700)
Configuration Tools Muniu_v5.0.5
Configuration Environment Win7 64bit

> FIMARH SBC IR=hER 4= fh 2 HFHY NXP PowerPC R A R FECE

The ZC.MuNiu SBC driver software product supports software configuration for the

NXP PowerPC series chips:

ECEREE

Configuration Environment

MPC 5748G / MPC5744P/
Hardware (Chip) C 5748G €

MPC5746C
Compilers Supported WindRiver Diab V5.9.4.0
Evaluation Hardware SPC5748GSMKU6 1N81M
Debugger Lauterbach (Trace32 R.2018.02)
Isystem (IC5700)
Configuration Tools Muniu_v5.2.2
Configuration Environment Win7 64bit

> AMAKRH SBC IRFNE A= M X FFHI KR AURIX RIS ERHBLE

The ZC.MuNiu SBC driver software product supports software configuration for the

Infineon AURIX series chips:

| BB Configuration Environment |

Hardware (Chip) oA INFINEON SAK-TC275TP_64F200W
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Compilers Supported Tasking 4.2r2 or HighTec 4.6.6.1
Evaluation Hardware TriBoard TC275+MC33FS6500
Debuager Lauterbach (Trace32 R.2018.02) or
99 lsystem (IC5700)
Configuration Tools Muniu_v5.1.3
Configuration Environment Win7 64bit
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4 FA &= DEVELOPMENT BACKGROUND

BAl, AFELMEFEARBEREESR, WREFETNREMEROBEEKES, A7
WEAFNLEMER, AEMRELEHURNEZHEN., VHIEFEkR, EHEREHRELS
% 150 26262; HERHREREM S % E-GAS HF. BEH FS6500-FS4500 & & FRE N,
HFRELENBIRE FHEEFESESZT, XA SEooC(safety element out of context) 3 fT1% 1T FF
&

The electronic and electrical architecture of vehicles is becoming increasingly complex, and
the safety requirements for automotive electronics are also rising. To meet the safety demands
of vehicles, functional safety is gaining more and more attention. In recent years, the industry
has referred to the ISO 26262 standard for functional safety; and for the safety architecture of
software frameworks, it has referred to the E-GAS layered approach. The NXP FS6500-FS4500 is
suitable for the selected applications and complies with these application standards, and in the
electronic and electrical systems, it is designed and developed as a SEooC (Safety Element out

of Context).

T SBC A%FE ASIL-x FH MCU B R % . KBRS, %8R 1SO 26262-5(2011)
Clause 8 HM BT 2 NEE: Single-point fault metric(F s & EE 2)F0 Latent-fault metric(7
REEEE), AR ASIL FRBRMEBERIDTTTEI B REIAR B Qi B EENR R
EEERZARMYRF ASIL-x FE.

As an SBC (System Basis Chip) for an MCU (Microcontroller Unit) of a specific ASIL-x level,
it serves as a power supply and timing monitoring system. According to ISO 26262-5(2011)
Clause 8, two metrics are introduced: Single-point fault metric (measuring the occurrence of
single faults) and Latent-fault metric (measuring the occurrence of faults that are not
immediately apparent). The requirements for different ASIL levels and fault failure analysis
methods all demand that the single-point fault metric and latent fault metric meet the

corresponding ASIL-x level standards.
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$ =<
YF x0mmx
ASILB ASIL C ASILD
Single-point fault metric 290 % 297 % 299 %
ASILB ASILC ASILD
Latent-fault metric =60 % =80 % =90 %

By, ZAREFANHAME HPEFFTE ASIL-D 22K, HM SBC B # FS6500-FS4500 K

M RRERM TR, BENELTEFR, HXIESHR:

Therefore, in customer application projects where compliance with the ASIL-D safety level

is required, the ZC SBC NXP FS6500-FS4500 driver software product provides a software solution

to meet functional safety requirements, including:

> FHIVEEEDE, I MCUMNEFRER

Watchdog management function to implement program flow monitoring for the MCU.

> HEISHITIRE
Voltage diagnostic function.
> SPIB{SIZMIIIRE
SPI communication diagnostic function.

>  FSOB/FS1B 4NIEFNZHTTHRE

FSOB/FS1B processing and diagnostic function.

> ABIST/LBIST i2 Wi Th&E
ABIST/LBIST diagnostic function.
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5 IO8EHHIA FUNCTIONAL DESCRIPTION

5.1 ~&¥E= Product Feature

compaosite structure SAFETYFRAME /

Application

Test Manager | Wdg Manager |

Test Module Driver Module E2E Lib Wdglf
Plausibility Test ExtWdgDry| IntWdgDr

Microcontroller(MCU)

e 1

AUTOSAR Z2#3 AUTOSAR Architecture

> TEASEZIRFNERE] AUTOSAR
Can be integrated as a complex driver into AUTOSAR .
> TEREIE AUTOSAR B2, RIFER
Can be integrated into non-AUTOSAR software architectures.
> RN E KA
Support multi-core testing and applications.
> Safety Library EH AR F R KR
Safety Frame has internal program flow monitoring.

> BREM FHIHERNK, BERMMRL TLF35584Lb T SLH Sk ASIL-D HK
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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 SRR EHEAEE NN AER
High scalability: Each module can be configured to meet the application requirements of

different customers.

5.2 IhfE&LE£ZEH Functional Safety Architecture

o e e ECU limit --------,
] l Supply
b Vaux (2) . ,
P Ve (1) : ¥
. —— _ control ' | sensor
' ' < SP > enable ' 'y
o RST(4) Supply
1 | FS65xx " wmcU it .
' INTD (5
. o s er a :‘-' o
o PRASIC) disable A
P! - —————p| N1 i D
E F50b(7) disable | .o
; . FS65xx environment:
use case exampie 1 3 v
' FS10(8) disabie| Communic ation Oommsﬁgm:af:on
use case example 2 Interface  [&——
R,
Generic Application Example

ARG L 4EH) System Safety Architecture

AT HENEZE TR, BEEH FS6500-FS4500 LI T BANR S REEMiET. £F
RS L E2ZH, FS6500-FS4500 o 23 MCU(VCORE and VCCA)F1 {5 Ba& (VAUX) B it e s d%,
ER, SLIMEAEEMCUF MCU & I5E, 1Bid FSOB/FS1B KM ARG MR & RS HHREF

To meet functional safety requirements, the NXP FS6500-FS4500 has implemented a
generic safety system architecture design. Based on this system safety architecture, the FS6500-
FS4500 can achieve power supply monitoring for the MCU (VCORE and VCCA) and sensors
(VAUX). At the same time, it implements watchdog monitoring for the MCU and fault monitoring
of the MCU, and achieves safe state transitions of the system through FSOB/FS1B.

EFNRSZZELEH, F1M SBC B E5E FS6500-FS4500 IRFNE 44 = piti e 5=, o
RIEE A LPREMIRITHTERE, LIAHE XTI ST
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Based on this system safety architecture, the ZhiCong SBC NXP FS6500-FS4500 driver
software product provides a software solution that can be configured according to the

customer's actual architectural design to implement the following functions:

> BIVAEEIEE, W MCUMNREFRLE
Watchdog management function to implement program flow monitoring for the MCU.

> MCU #fE&E1E, &id 10 2:3 3|f4IE MCU REREE
MCU fault management, monitoring internal MCU faults through the I10_2:3 pins.

> BEBHIE

Voltage diagnostic function.

> SPI B{F12 T ThEE
SPI communication diagnostic function.
> FSOB/FS1B AhFEFIZWTTIBE

Processing and diagnostic functions for FSOB/FS1B.

> ABIST/LBIST 32 i Zhae
ABIST/LBIST diagnostic function.
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5.3 #{+%E44 Software Architecture

composite structure SBCE 3 T F56500-F54500 /

Application

CAN/LIN Cfg LDT Cfg
StateMod 10 Cfg
Pwr Diagnostic SP1 Diagnostic

F56500 Manager
MainStateFn Fail-5afeFn

SP1 COM

ABIST Mng LBIST Mng

ZC Standard Software

3rd Party Software

FS4500 {42384y FS4500 Software Architecture

#3R Description

HRBR THEBR
Module Submodule
CAN/LIN Cfg
LDT Cfg
MainStateFn
StateModeMng
IO Cfg

Pwr Diagnostic

BaeRAkn N E B Has

SCILCAN/LINWU R 2R BC B TR
Implement CAN/LIN transceiver
configuration functionality.
KIMLDT T EERELE

Implement LDT (Low-Dropout Timer)
working mode configuration.
SKHLFSE500RZSHLE TR

Implement FS6500 state machine management.

SSIMIOS | MIERE, 4% Multiplexerfy 354
Implement 10 pin configuration, including
Multiplexer output control.

SCIPVPRE/VCORE/VCCA/NVAUX LB 12 BT T BE

Page 12
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SPI Diagnostic

WdgM

FSOB/FS1B Cfg

Fail-SafeFn
ABIST Mng

LBIST Mng

SPI COM sSp| cOM

FS6500

Manager SBC Manager

5.4 #H{FMix Software Testing

HMELR 7 H &M

Easy to know Ea
Implement power supply diagnostic functions for
VPRE, VCORE, VCCA, and VAUX.
SCLSPIB{SIZ T TN RE
Implement SPI communication diagnostic
functionality.
SMET R ENHNETINEE
Implement watchdog functionality based on a
question-and-answer mechanism.
SCIFSOB/FS1BIRE AL &

sy to do

Implement FSOB/FS1B feature configuration.

SCILABIST1/ABIST2 B2 WT Th B
Implement diagnostic functions for
ABIST1/ABIST2.

SKHLLBISTIZ M E TR TN RE

Implement LBIST (Logic Built-In Self-Test)
diagnostic management functionality.
SLIRSPIRE{F RN T Bk

Implement SPI communication driver
functions.

SCSBCERIEE, BRBENRSEARENE

B

Implement SBC (System Basis Chip)
management functions, including
scheduling and management of interfaces
with the application layer.

[ MRS TestEnvionment

7SS QAC
Static Code QAC
7S Tessy

Dynamic Tessy

Evaluation Hardware

72 R
MISRA-C: 2004

4238

TriBoard TC275 V2.0 with

Evaluation Board

Configuration Environment Win7 64bit
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X AR

Development Process

= RI&E

Requirements Gathering

RAEBRIHT

Software Requirements Analysis

L Sy

Software Architectural Design

AT TR
Software Detailed Design and Unit
Design

AR T

Software Unit Testing

LNCE IR E IR

Software Integration and Integration

Testing

BaeRAkn N E B Has

Document Description
B RBRXHY
Requirements Document from the Customer
BRI

Requirements Analysis

BROITAAE B

Requirements Analysis Specification
BB KIBERE

Software Requirements Traceability Matrix
& P al#iaE sk

Customer Inquiry Tracking Form
BRI AR

Software Architecture Specification

B RIRNBIRTR

Software Architecture Traceability Matrix
AR

Detailed Design Specification

MuNui BC & T Bi&it

Muniu Configuration Tool Design

B EERITEERR

Software Detailed Design Traceability Matrix
AR

Detailed Design Review

QAC pifTik

QAC Analysis Report

Tessy MR IR &

Tessy Test Report

BB ITIIE RIS
Software Unit Verification Strategy
& AR

Integration Strategy
SR

Integration Manual PDF

& AU SR

Integration Testing Strategy
SR IRE
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FERRE X AR

Development Process Document Description

Integration Test Report

TRDITIREG

Resource Analysis Report

B &
AT Software Test Report
Software Acceptance Testing NN IR & B

Software Test Report Review
Ll R0 XA

Release Release Documentation

B ERAE T EE MR AT

To Be the Global Leading Automotive Basic Software Company

SRS VEBR

WeChat Official Account Business Contact
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