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1 ThgeMEix FUNCTIONAL OVERVIEW

HMMARY AFE RINBRMGEEITENMR B IHANHEEAH KA Analog Front End
(AFE) R M. ANFAMUIAT ETEM =5 BQ756506 R AFE SSILAIRZ FTT .
BHRBMERNR. ARGFRUEHREIEINRGEIEREBREMYARZESA~RF,

HEINREH K.

ZC.MuNiu AFE series software is aimed at establishing a platform of Analog Front End (AFE)
software products that are independently developed by ZC to satisfy customer requirements.
This manual outlines the application solutions and software architecture based on the Texas
Instruments BQ75650 series AFE, facilitating system and software engineers to rapidly integrate

it into customer products, ensuring the fulfillment of functional requirements.

A7 ST B9 BQ756506 i F IR THEE B A
This product has implemented the software driver functions for the BQ756506 chip, which

include:

> BT UART BIEMUTHEE;

UART communication protocol function;
> EhE R SRAETNAE,

Battery voltage sampling function;
> HURRAETNRE;

Current sampling function;
> IR RAFINGE,

Battery temperature sampling function;
> PCBIRERIEINGE;

PCB temperature sampling function;
> Shunt REXRIFINEE,

Shunt temperature sampling function;
> R UHRINEE.

Mode switching function.
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2 N F%uiE APPLICATION FIELD

HMA L AFE BN {LaE BQ756506 Rz = m o] N AT A E MR e FRF RKNBIMLE
HRZEH,
ZC.MuNiu AFE Series driver software product based on Texas Instruments BQ756506 can

be applied in battery management systems that require various functional safety levels.
5130 For example:

Hybrid electric (HEV)
Electric vehicles (EV)
Energy storage systems (ESS)

>
>
>
» Uninterruptible power supply(UPS)
> E-bikes

» E-scooters

Itk AFE TE M Y55 BQ756506 M4~ mF M A B LRMNEM. REMstReTED
H/ER, 18RI 15O 26262 &iT, TIE BQ756506 WENH = mEMEIE AN A~ RH(F)R
Grth, MR TREIM T MR BQ756506 AN M4 = RiES R FIEFNN BEFE
RS, HAEHENMNRGTTERE.

This product manual is written for experienced hardware, software, and functional safety
engineers, designed according to ISO 26262, and allows the BQ756506 driver software product
to be integrated into the customer's application (sub)system. ZC's software integration engineers
can support and ensure that the BQ756506 driver software product is suitable for the application
integration services selected by the customer and complies with the corresponding software

development processes.
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3 ECEINE CONFIGURATION ENVIRONMENT

FIMAH AFE MY BQ756506 EFN G~ Mo BEERZ R OH T MW MCU, BRIESE

IERAY MCU 20T

ZC.MuNiu AFE Series driver software product based on Texas Instruments BQ756506 s

compatible with MCUs from multiple chip manufacturers. The currently adapted MCUs are as

follows:

FIMAKR S AFE ISR 4= X FFHITE R AURIX RIS RS GECE

This product supports software configuration for the Infineon AURIX series of chips.

Bt E¥f 1% Configuration Environment

Hardware (Chip) INFINEON SAK-TC366DP-64F300S AA
Compilers Supported Tasking v6.3r1
Evaluation Hardware TriBoard TC366 + BQ756506

Debugger

Lauterbach(Trace32 R.2021.09.000142921)
/
IC5700 + Winldea

Configuration Environment Win10 64bit

Tasking v6.3r1 45 i%a5%E 1

Tasking v6.3r1 Compiler Options

IR
Compiler

Options

HEIEIR T
Linker

Options

-Ctc36x --lsl-core=tcO -Wa-H"sfr/regtc36x.def" -Wa-gAHLs --
emit-locals=-equs,-symbols -Wa-0Ogs -Wa--error-limit=42 --
iIso=11 --language=-gcc,-volatile,+strings,-kanji - -fp-model=3 -
-switch=auto --align=0 --no-clear --default-near-size=0 --
default-a0-size=0 --default-al-size=0 -O0 --tradeoff=0 -g --

error-limit=42 --source

-Ctc36x --lsl-core=tcO0 -t -WI-0"${PROJ}.hex"IHEX:4 --hex-
format=s ".\Lcf_Tasking_Tricore_Tc.Is|" -WI-OtxycL -WI--map-
file="${PROJ}.mapxml“ XML -WI-mcrfiklSmNOduQ -WI--error-
limit=42 -g --fp-model=3 --c++=14
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4 FFA &= DEVELOPMENT BACKGROUND

BRI, AELMBEFESEMEREESR, WRIEBTNLEMERDEXRES, AT
WEAENREMR R, REVRLSHREIINEN., VREFkXR, EIRLERELS
% 1SO 26262; fEMI{YaF BQ756506 EHPMEN A, FHEILEXNARE HERBTFTHRRS
i, A SEooC(safety element out of context) I TIRITH & -

Currently, the electronic and electrical architecture in vehicles is becoming more complex,
and the safety requirements for automotive electronics are increasingly stringent. To meet these
safety requirements, functional safety in automobiles is gaining more and more attention. In
recent years, the industry has referred to the ISO 26262 standard for functional safety; the Texas
Instruments BQ756506 is fit for the selected applications and complies with the standards of
such applications, and the SEooC (safety element out of context) is used for design and

development in the electronic and electrical system.

T AFE A%FE ASIL-x FRBMEERGHIRMEBERME. BRAXE. BERNINGE, &
#8150 26262-5(2011) Clause 8 MR 2 NE&: Single-point fault metric(8 m i & E2)F0
Latent-fault metricCERIEE &), REM ASIL FRE RN ER IO EHERHIAT &
AEEEEMNERNEEEFT BRI BENEF ASIL-x FX.

Since the AFE offers voltage sampling, current sampling, and temperature detection for
battery management systems at a specific ASIL level, according to Clause 8 of ISO 26262-5(2011),
it discusses two metrics: the Single-point fault metric and the Latent-fault metric. Different ASIL
levels require and fault failure analysis methods all require it to achieve the corresponding ASIL-

x level for both the single-point fault metric and the latent fault metric.

ASILB ASIL C ASILD

Single-point fault metric 290 % 297 % =99 %
ASILB ASILC ASIL D

Latent-fault metric =60 % =80 % =200 %

Ry, EEFANAMEREBSFE—EMN ASIL £2%5R, MM G oI’ 4tk
HIIR, BEWMEREF K, LI BQ756506 ZEFMHPHEXNLEHH.

Therefore, for customer application projects that require compliance with certain ASIL safety

levels, ZC’s driver software product can also provide a software solution to meet functional safety

requirements, implementing the safety mechanisms outlined in the BQ756506 safety manual.
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5 IhfEHEAR FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

Application
RTE
System Service Memory JCOM Service Complex Driver
Service
1/0

Hardware

Abstraction
Interface

AUTOSAR
Lib

MCU Driver = Memory Driver  COM Driver 1/O Driver

Microcontroller

> TEAR IR E] AUTOSAR H

It can be integrated as a complex driver into AUTOSAR
> HTEREIIE AUTOSAR B3, RIFER

It can be integrated into non-AUTOSAR software architectures, with flexible adaptation
> BY RN SERUTEEREARE AHNATK

High extensibility: Modules can be configured to meet the application requirements of
different customers
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5.2 & {H%E44 Software Architecture

compaosite structure BO756506 /

BO756506 ADE

BO756506 ACO

7C Standard Software

R ERA

Software Architecture

ERAFARIR B4

Software modules include:

R TR ik

Module Sub-module Description

KRE. BR. BESFFRNEZRAXIRE
BQ756506ADE Convert the values of temperature, current,
BQ756506Drv and voltage registers to actual values.
RIXFEBURE. B, BEFHERNENIES
BQ756506ACO Send commands to read the values of
temperature, current, and voltage registers.
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6 1IFEX4H PROCESS DOCUMENTATION

FERRE

Development

XA

Document Description

Process

mREE

Requirement

Collection

BT/ RIT
Software
Requirement

Analysis

AR A1% 1T
Software
Architecture

Design

WA R
ByTigit
Software
Detailed Design
and Unit Design

Ly QLT
Software Unit

Testing

LS Fo I 951
A

Baengen )R E RS Fan

BEPBRXY

Customer Requirement Document
TR

Requirement Analysis

BRAITAAES

Requirement Specification Document
BRH-FRIBIRR

Software Requirement Traceability Matrix
& Fin@amEaR

Customer Issue Communication Form

B R A1 B

Software Architecture Specification

B R IIBER R

Software Architecture Traceability Matrix
AR RH

Detailed Design Specification

MuNiu B2 & T Bi&it

MuNiu Configuration Tool Design

R FEMIRITIEER TR

Software Detailed Design Traceability Matrix
FMEI T

Detailed Design Review

QAC iR &

QAC Analysis Report

Tessy MIRXIR &

Tessy Test Report

B B ITIIE R

Software Unit Verification Strategy
E 30K

Integration Strategy
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FRRE D& =t pu
Development Document Description
Process
‘Software  EMTFM
Integration and Integration Manual
Integration S RN SR
Testing Integration Test Strategy
SRR R E
Integration Test Report
TR RS

Resource Analysis Report

BAATTMIR AR IR E

Software Software Test Report
Qualification BN R & 1
Testing Software Test Report Review
&l RI XA
Release Release Documentation

O sl O
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