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1 IhgeMEix FUNCTIONAL OVERVIEW

RH850/P1M-C SafetyFrame AT #BIZE F I E T RENESAS RH850/P1M-C E &K TN RE %R
28K, SafetyFrame EF S B, TMUREAENZ B ERATRENBTAL, &%
HWEREFNIEREFE K.

The RH850/P1IM-C SafetyFrame is designed to assist customers in achieving functional
safety requirements based on the RENESAS RH850/P1M-C platform. The SafetyFrame is highly
scalable and can be configured and redeveloped according to different customer project

requirements, ultimately meeting the functional safety requirements of the customers.

RH850/P1M-C SafetyFrame FF LI RH850/PIM-C R ML &M E , BIFEMCURK
BRAR R By B R I AR 1 2 = AL R SR RN T RE

The RH850/P1M-C SafetyFrame is used to implement software safety mechanisms for the
RH850/P1M-C series, including fault testing of internal MCU modules and the driving functions
of hardware safety mechanismes.

Baengen )R E R Fan Pagel



éf e B 5 F & A

A0 A 8 B Easy to know Easy to do
2 N F%uE APPLICATION FIELD

RH850/P1M-C SafetyFrame o] ;z BT A e L& FRF RN EH =7, #Hlwm:
The RH850/P1M-C SafetyFrame can be applied to controllers that have functional safety level

requirements.For example:

> HMEERS(BMS)
Battery Management System (BMS)
> Rt ERIEHR(ADAS)
Advanced Driver Assistance Systems (ADAS)
> EBER X ITHIZR (Gateway)
Smart Gateway Controller (Gateway)
> HEERNZEZR S (iBooster)
Intelligent Braking System (iBooster)
> ZFHiEHI(ESC/Onebox)
Vehicle Stability Control (ESC/Onebox)
> HBENBh R E (EPS)
Electric Power Steering (EPS)
> EHEH=R(BCM)
Body Control Module (BCM)
> KM EBERSZ(EMS)
Engine I\/Ianagement System (EMS)
> REBZERGN
Chassis Domain Control System Applications
> XEEfas

Regional Controllers

¥ Safety Frame S5 & T RH850/P1IM-C g9, TiA %] 1SO26262 ASIL-D HIHERE
By integrating the Safety Frame into RH850/P1M-C-based controls, it is possible to meet the
1ISO26262 ASIL-D level requirements.
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3 BLEIRE CONFIGURATION ENVIRONMENT

Bt EZA1E Configuration
Environment

Hardware (Chip) RENESAS RH850/P1M-C
) GHS_For_RH850 Compiler
Compilers Supported
v2020.1.5
Evaluation Hardware RH850/P1M-C

Lauterbach (Trace32 R.2024.02)

Debugger Isystem (IC5700)
HMALG BEETAV5.1.0
Configuration Tools ZC.Muniu Configuration Tool
V5.1.0

Configuration Environment Win10 64bit

4%1%3%1% I Compiler Option
-Onone
-OB
-no_data_delete
-delete
-dual_debug
-ignore_debug_references
. s -object_dir=objs
GreenHills % ¥ % "
-init_ram_at_startup
I {optgroup=GhsCommonOptions} -o
GreenHills RH850_SafetyFrame.elf
:postexec="'gsrec -B -hex386 ./out/
RH850_SafetyFrame.elf -o
RH850_SafetyFrame.hex'
-full_debug_info

Compiler Options

-G
-gnu99
-cpu=rh850g3m
-bsp generic
GreenHills %% & %
M -e _RESET
GreenHills Linker
Options
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4 FFA &= DEVELOPMENT BACKGROUND

BRI, AELMNBFHESEMEREES, WRFERFNLEMHRERBEXNS, BT H
BRENREMER, AEIRLEERUZINEN, REELE, KREELEEINE
BE L HIARAE 15026262, H A, 1SO 26262-5(2018) Clause 8 BT 2 NEE: Single-point
fault metric(8 SRR E 2) Latent-fault metricCBEREERE 2). RIBARA ASIL FREXK,
BRiEEENERMEEERFERIEENFE.

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 HIERIER(MCU, AT EFRMCU), R TFESRSGT, 1EA SEooC(safety element out
of context)i#1TIRITFHA. MCU AT HEMLREIN 2 MEEER, FEXLIHENNLEM
#l. & e E T o BRI RE AR AFER P, MCU B9 Safety Frame REEMELI P EE
B LT 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 ASILC ASILD

Single-point fault metric 290 % 297 % 299 %

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

5.1 &%= Product Feature

N FRE

Application Layer Software

Iz Fl =R

Microcontroller

> AEAE RIRNERE] AUTOSAR H

Can be integrated as a complex driver into AUTOSAR.
> ATEMEIGE AUTOSAR B2, R IEERD

Can be integrated into non-AUTOSAR software architectures, with flexible adaptation.
> XHE SN KN A

Supports multi-core testing and application.

> Safety Frame EH NIRRT LT
Safety Frame has internal program flow monitoring.
> aY RN BRRUEEREAEEFNKAR
High scalability: Each module can be configured to meet the application requirements of

different customers.
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5.2 E{4%E44 Software Architecture

Application

Test Manager Wdg Manager

| ew | ows |
ResetTst CpulLockstepTst
RegisterTst DmalockStepTst
AdcTst xBusGuardTst

WadgLib

lcuMTst IntWdgTst Voltage Test ClockTst

Microcontroller(MCU)

ZC standard Software 3rd Party Software m

BAEZE 4 Software Architecture

KLY Th BB AR R
Implemented functional modules:

EBoS TSR iR
Module Sub-module Description
CpulLockStepTst Cpu lock step B #&
CPU lock step self-check
DmalockStepTst Dma lock step B%&
DMA lock step self-check
xBusGuardTst x-Bus GuardB#&(x:P. H. GRAM. PE)
Wi EE x-Bus Guard self-check (x: P, H, GRAM, PE)
Test Library IntWdgTst WdgE RS 78 B 16
Wdg timer self-check
BistTst LBISTAIMBIST & &
LBIST and MBIST self-check
RamEccTst RAM EccB#&
RAM ECC self-check
FlashEccTst Flash EccE#&(Code Flash. Data Flash. Data Flash
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FlashCrcTst
EcmTst
CoreVolTst
ClockTst
PortTst
RegisterTst
AdcTst
ResetTst
[cuMTst

IR=hEE GtmDrv

Driver

Library

SwLib E2F

Wdg 1K=l

Wdg Driver PmicDriver/PmicErrHdl

Wdg

WdgM/Wdglf
Manager 9 g
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Transfer Path 5 &)
Flash ECC self-check (Code Flash, Data Flash, Data
Flash Transfer Path self-check)
Flash CRCE 1%
Flash CRC self-check
Ecm 1R B 18
ECM module self-check
Core VoltageB#&
Core Voltage self-check
Clock MonitorB#&
Clock Monitor self-check
I/O PortB4e, KT 2 AVEE (-8R
I/O Port self-check (dependent on customer
hardware circuit)
INTCE S Fa2E46. Power Down ModesEa7s 3
FaRBEle
INTC static register self-check, Power Down Modes
static register self-check
AdcB1:, B &ADCHEIZHT, ADCE FiZHT,
ADC Pin#TE&IZHT, ADCREETLE (RIE FREM
iR)
ADC self-check, including ADC circuit diagnosis,
ADC level diagnosis, ADC Pin open-circuit
diagnosis, ADC dual-redundant (dependent on
customer hardware environment)
EER, BRRHEMBER, ECMEMBR
Reset self-check, including software reset self-
check, ECM reset self-check
ICU-MITHEERIE, FEXEE AR FEMICU-M
ICU-M functionality verification, considering
whether the customer uses ICU-M
GtmIKE]
GTM driver

End to Endi@f51R 1P
End-to-End communication protection

SBCIS#=AHI, R T& P {EAMNSBCE S
SBC monitoring mechanism (dependent on the SBC
model used by the customer)

FIOERE, XHFRNEITH
Watchdog management, supporting internal and
external watchdogs
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7 2 A9 RH850/P1M-C Safety Application Note Ry Safety Mechanism:

Safety Mechanisms Satisfied in the RH850/P1M-C Safety Application Note:

REYLF iR

Safety Mechanism | Description

[ LOCK STEP DUAL CORE]Each RH850G3M CPU shall be implemented

SAN-P1xC-0101
X redundant based on a lock step structure. The

[ LOCK STEP DUAL CORE]Each RH850G3M CPU shall be implemented
redundant based on a lock step structure. The

redundant CPU architecture consists of the master and the checker
core. The execution in the

master core is followed by the checker core in lockstep mode. All
output signals (data,

SAN-P1xC-0101 address and control) are compared by a compare unit. Any
comparison mismatch is

reported to the ECM module. The inputs to the checker are delayed by
two clocks to reduce

their susceptibility to common mode failures due to clock and noise on
power and spikes in

voltage and current.

[ DMA REDUNDANCY]HW redundancy shall be implemented to detect
data fault inside DMA.

SAN-P1xC-0201

[P-BUS GUARD]P-Bus Guard protects single peripherals and/or groups
SAN-P1xC-0301 against access
from other bus masters at P-Bus interface

[H-Bus Guard]H-Bus Guard protects single peripherals and/or groups
against access

SAN-P1xC-0302 from other bus masters at H-Bus interface. System level SM such as
E2E protection should be considered when H-Bus Guard cannot work

properly.

[GRAM guard]GRAM guard protects data in global RAM against
SAN-P1xC-0303 memory write access
from other bus masters .

[PE GUARD]PE-Guard in DCLS protects PE internal resources against

SAN-P1xC-0304 . .
access from other bus masters via system interconnect.

[INTERNAL PERIPHERAL GUARD]Unauthorized accesses to peripherals
from the CPU core

should be prevented according to the attributes

(including address, transfer type, and access right) by IPG.

SAN-P1xC-0305
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[WATCHDOG TIMER]Window watchdog timer for temporal and logical
program monitoring shall recover CPU
deadlock due to unexpected instruction fetch from cache or other
memories.

SAN-P1xC-0501

[FIELD BIST]Start-up BIST can work as generic measure for latent fault
as same

as start-up functional test for each safety mechanism. BIST coverage
can be claimed as diagnostic coverage for LFm, and over 90% is
required in ASIL-D for LFm. Logic BIST (LBIST) covers logic circuits with
scan techniques. Memory BIST(MBIST) covers SRAM hard macro
components such as address decoder, sense amplifier or data selector
where is difficult to be checked by LBIST. If Start-up BIST cannot work
properly, BIST sequence cannot end or cannot output correct result. As
a result, BIST shall judge as fail and MCU shall not start
anymore(i.e.safe state inSRS.)

SAN-P1xC-0601

[INSTRUCTION CACHE RAM EDC]The integrity of the data stored in
the Instruction Cache Data/Tag

shall be ensured by an error detection and correction code. EDC
SED/DED with 64 bit data and 8 bits for cache data EDC or 32 bit data
and 7 bit for cache tag EDC is able to detect faults in data with high
coverage.

SAN-P1xC-0602

[LOCAL RAM ECC]The integrity of the data stored in the LRAM shall be
ensured by an error detection and correction code. ECC SEC/DED with
32 bit data and 7 bits for ECC is able to detect up to two bit errors and
to correct one bit error in a logical word. When considering multibit
errors, the max coverage of error detection can be given by {1-
2/\(data bits)/2/\(data+ecc bits)} and user can be noticed by error
signal. In case of one bit error notification, user needs to classify that
cause is not coming from multi bit corruption in that memory. Fault
inside ECC decoder has risk to wrongly change correct data. Such
direct violation, however, can be notified to ECC error flag or detected
by other SM.
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[GLOBAL RAM ECC]The integrity of the data stored in the GRAM shall
be ensured by an error detection and correction code. ECC SEC/DED
with 32 bit data and 7 bits for ECC is able to detect up to two bit errors
and to correct one bit error in a logical word. When considering
multibit errors, the max coverage of error detection can be given by
{1-

2/\(data bits)/2/\(data+ecc bits)} and user can be noticed by error
signal.Fault inside ECC decoder has risk to wrongly change correct
data. Such direct violation,however, can be notified to ECC error flag or
detected by other SM.

SAN-P1xC-0603

[DTS RAM ECC]The integrity of the data stored in the DTS RAM shall
be ensured by an error detection and correction code. ECC SEC/DED
with 32 bit data and 7 bits for ECC is able to detect up to two bit errors
and to correct one bit error in a logical word. When considering
multibit errors, the max coverage of error detection can be given by
{1-

2/\(data bits)/2/\(data+ecc bits)} and user can be noticed by error
signal. In case of one bit error notification, user needs to classify that
cause is not coming from multi bit corruption in that memory. Fault
inside ECC decoder has risk to wrongly change correct data. Such
direct violation, however, can be notified to ECC error flag or detected
by other SM.

SAN-P1xC-0604

[PERIPHERAL RAM ECC]The integrity of the data stored in the CSIH
RAM shall be ensured by an error detection and correction code. ECC
SEC/DED with 32 bit data and 7 bits for ECC is able to detect up to two
SAN-P1xC-0605 bit errors and to correct one bit error in a logical word. When
considering multibit errors, the max coverage of error detection can be
given by {1-2/(data bits)/2/\(data+ecc bits)} and user can be noticed
by error signal.

[CODE FLASH ECC AND ADDRESS PARITY]The MCU shall be moved
into the safe state when

an ECC 2-bit error, ECC 1-bit error overflow or an address parity error
is detected. In the case 1-bit error is flagged by the ECC logic, user
shall execute Code-Flash Data CRC test to check whether the error is
multi-bit fault or not.

SAN-P1xC-0606

[DATA FLASH ECC AND SIGNATURE TEST]ECC is enabled by HW as
initial state and

shall not be disabled by SW. ECC 1-bit error notification should be
enabled if application requires.

SAN-P1xC-0607
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[DATA TRANSFER PATH]Flowing address through the P-Bus shall be
ensured by an error detection
and correction code. EDC SED/DED with 32 bit address and 7 bits for
ECC is able to detect up to two bit errors in a logical address. When
considering multibit errors, the max coverage of error detection can be
given by {1-2/(data bits)/2”(data+ecc bits)} and user can be noticed
by error signal.

SAN-P1xC-0701

[DATA CRC FUNCTION]The CRC result of Code Flash contents is read
by CPU from Data CRC

macro and compared against the reference CRC stored in Code-Flash
memory. The reference CRC should be calculated by user at Flash
Programming. If there is a difference among these CRC values,the
content of the Code-Flash (or the CRC macro) may have failures

SAN-P1xC-0801

[ERROR CONTROL MODULE]ECM should be implemented redundant
for assumed failure mode

and LBIST(P1xC_SRS_SM_7) also covers this SM as a part of measures
for latent fault.

SAN-P1xC-0901

[CORE VOLTAGE MONITOR]The core voltage monitor (referred to as
CVM) shall detect abnormalities in the core power supply while the
microcontroller is operating. It detects
under/overvoltage/drift/oscillation of the core with related coverage.
Threshold should be within the safe range of the voltage with a margin
to be justified.

SAN-P1xC-1001

[CLOCK MONITOR]Clock monitoring of Main OSC output by sampling
with On-chip OSC shall be provided.Clock monitoring of Peripheral
Clock of Window Watch Dog Count Clock and PE1/PE2

Checker CPU S/S System Clock are also provided by sampling with
Main OSC. PE2 is not

available for PIM-C product

SAN-P1xC-1101

[I/0 PORTS]Ports where have possibility to violate safety goal defined
by customer
should be verified by using SW measures or AoU like E2E protection.

SAN-P1xC-1201

[INTERRUPT CONTROLLER]Following checks should be implemented
by SW according to user application.

- Periodic check of the configuration

registers

- Interrupt consistency check

- Periodic check of not executed interrupt

requests

- Check the correct interrupt order priority

BasRasn N E BB e PageT1
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[POWER DOWN MODES]Configuration registers of Power Down
Modes of peripherals
which are used in SR application should be read back and compared
with expected value.

SAN-P1xC-1401

[EXTERNAL MEMORY CONTROLLER]It is highly recommended to use
E2E protection to
ensure the safety integrity of the External_Memory_Controller module

SAN-P1xC-1411

[CLOCKED SERIAL INTERFACE H]lt is highly recommended to use E2E
protection
to ensure the safety integrity of the CSIH module.

SAN-P1xC-1421

[HIGH SPEED USRT]It is highly recommended to use E2E protection to
ensure the safety integrity
of the USART module.

SAN-P1xC-1431

[LIN/JUART INTERFACE]It is highly recommended to use E2E protection
to ensure
the safety integrity of the RLIN module.

SAN-P1xC-1441

[CAN CONTROLLER]It is highly recommended to use E2E protection to
ensure the safety integrity
of the MCAN module.

SAN-P1xC-1451

[FLEXRAY]It is highly recommended to use E2E protection to ensure
the safety integrity
of the FlexRay module.

SAN-P1xC-1461

[ETHERNET CONTROLLER]It is highly recommended to use E2E
protection to ensure the safety integrity of the Ethernet module.

SAN-P1xC-1471

[SINGLE EDGE NIBBLE TRANSMISSION]It is highly recommended to
use E2E protection
to ensure the safety integrity of the SENT module.

SAN-P1xC-1501

[SYSTEM TIMER]To detect missing and delayed synchronous interrupts
application level safety measures are recommended:For example
program flow monitoring and/or plausibility check within the control
loop,timeout supervision, interrupt requests counting within time
windows.

SAN-P1xC-1601

[A/D CONVERTER]Open wiring and break detection self-diagnostic
function provides

a discharge enable bit to discharge analog pins for which A/D
conversion should be performed.If any of the A/D input pin becomes
floating, the value of the conversion result would become close to H’
0000 after several sampling in continuous scan mode. Consequently a
condition whereby a pin is open can be detected.

Baengen )R E R Fan
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[RESET CONTROLLER]A start-up test can be executed to ensure that
the reset can be asserted correctly. Also when reset is occurred,
ERROROUT pin is working.If SW reset is used in SR application, SUST of
SW reset can be executed.If terminal reset is used to bring the MCU
safe state, a start-up test toggling the terminal reset 1 to 0 is highly
recommended. The user can monitor ERROROUT pin to 0 when
terminal reset is toggled from 1 to O

SAN-P1xC-1801

[OPERATING MODE]Unintended flash programming mode or test
mode activation

while in single chip mode respectively its deactivation shall be detected
and signaled to ECM.

SAN-P1xC-A001

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU (1)]As
AoU, it is highly recommended

to monitor whether the supplied voltage on VCC outside MCU s
within safe range as defined by Renesas.

SAN-P1xC-A002

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU (2)]As
AoU, it is highly recommended

to monitor whether the supplied voltage on EnVCC (n = 0,1) outside
MCU is within safe range as defined by Renesas.

SAN-P1xC-A003

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU (3)]As
AoU, it is highly recommended

to monitor whether the supplied voltage on AnVREFH (n =0, 1) outside
MCU is within safe range as defined by Renesas.

SAN-P1xC-A004

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU (4)]It is
recommended to

use an external window watchdog timer to monitor the operation of
the MCU by assuming exit from user mode at worst. This external
monitoring function at system expects activated immediately after
start-up.

SAN-P1xC-A005

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU
(5)]Monitoring circuit to evaluate the
ERROROQOUT status and CVMOUT status(*) .

SAN-P1xC-A006

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU (6)]The
user must

not exceed the electrical specification and the environmental limits
defined by Renesas in order to guarantee the safety integrity of the
product.

SAN-P1xC-A007

[ASSUMPTIONS ON SAFETY MEASURES EXTERNAL TO MCU
(7)]Customer should test
mechanical stress test in ECU level.
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[USE CASES]Loop back test is effective to ensure core IP and glue

SAN-P1xC-U001 .
logics at once.etc

[RECOMMENDED USAGE (1) for USE CASES]In case of each usecases,
SAN-P1xC-U002 the ports for intended function and safety mechanism should not be
neighbored.

[RECOMMENDED USAGE (2) for USE CASES]In case of usecase?,
SAN-P1xC-U003 should be confirmed the sum of conversion value for input signal and
another input signal.

[RECOMMENDED USAGE (3) for USE CASES]In case of Usecasel-2,
SAN-P1xC-U004 one additional channel
should be monitoring a known voltage.etc

[RECOMMENDED USAGE (4) for USE CASES]In case of Usecase3-6,Port
Group of both elements

should be divided. (e.g. GPIO for output on Port Group0 and GPIO for
loop back on Port Group 1)Data bits of both elements should be
mapped into different bit. (e.g. GPIO for output on data bit 15 and
GPIO for loop back on data bit 0)

SAN-P1xC-U005

[RECOMMENDED USAGE (5) for USE CASES]In case of Usecase
6,Control Register of

SAN-P1xC-U006 both elements should be divided. (e.g. ENP2TIMO for Element A and
ENP2TIM1 for Element B). Data bits of ENP2TIMO and ENP2TIM 1
should be mapped into different bit.

[RECOMMENDED USAGE (6) for USE CASES]In case of Usecase6,one
SAN-P1xC-U007 additional pin (ref)
should be monitoring a known frequency

[RECOMMENDED USAGE (7) for USE CASES]The ARU cycle time can be
SAN-P1xC-U008 checked using
one free channel of a connected MCS.

[RECOMMENDED USAGE (8) for USE CASES]Different channel of TIM
between main function

and safety mechanism should be used to mitigate CCF for the failure
of TIM.

SAN-P1xC-U009

[SECURITY USE CASE ASSUMPTIONS]Ciphering technique provides not
only secure comunication

SAN-P1xC-S001 but also end to end protection from safety point of view. Example of
ICUMC usecase assumed by Renesas is described in safety application
note as safety mechanism.
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5.3 EZE T A Configuration Tool

W runtime-studio.product - Classic Designer - fliok4-BETRVS.1.0 = o x
Fle Edit Navigate Project Model Form Editor Window Help
Q- flrorD [Quick Access]
[ HEE Configuration Editors = B [ sasic editor 11 =g
(B8 ot to fier, ]
BB text o fike cTst P4 AdcTstGenera
SRS Base Services [ b+ AdcTst P AdcTstG
3l 5B Communication ¥ g moy
v B AdeTst
© Mo adeTst ] &6 Name [adeTstGenera

© AdcTstGeneral

& s {CmpOInitCig [3.3] B vi1_Low_ umiTrs) [oss ‘
& = tCmpOinterru cig [0.3
[ CimpOiits TpACly 3] B v11_HIGH LIMITs] [z |
i BistTst = .
' ClockTst ] V15_LOW_LIMITEz] [138 ]
4 CorevalTst
" CoulockStepTst [ V15_HIGH LIMITIS] [162 ]
i DmaLockStepTst
i E2Eib V25 LOW_LIMITs] [22s |
W EcmTat
& FlashCreTst V25_HIGH LIMITIs] [275 |~
K FlashEccTst
B Gtmbrv VDDA_LOW_LIMITEs] [28s |
2 lcuMTst
& IntWdgTst VDDA HIGH LIMITs] [500 ]
VREFH_LOW LIMIT[s] |285 ]
] VREFH_HIGH_LIMIT(s] |00 |
B ves_Low Lmris) [118 ]
i VoltageTest
Fi H UM Z
i F) VBG_HIGH LIMITEs] [12s ]
i xBusGuardTst
<
[ Prop: ) T Navigat =8

AdcTstGeneral [EcucContainerValue]

4R Multipliciy 11> 1]

JEE Descriplion | oy pefinition  /AUTOSAR/AdcTst/AdeTstGeneral
EX Definition T Type Container

B8 Range N/A
Staty
S B B8 Origin NiA

8 Source Osfmuni Al-A7.3-wird2ec ime-studic.product/Tesy/BSW_AdcTet.anar

EITMBERATHEEFPNABIEBFK, 5 SafetyFrame Y B, RH850/P1IM-C
SafetyFrame SEILT ZMERTAEM, HESIT SafetyFrame MEETLR. BATRER
F®ER, #EE TR 5 SafetyFrame & MERMECE T1E, TAKERERDM, BEK
MEE X EME TR TET.,

During the operation phase, to meet the varying project requirements of customers and

enhance the extensibility of SafetyFrame, the RH850/P1M-C SafetyFrame has implemented
configurable modules and has developed a configuration tool for SafetyFrame. Customers can
complete the configuration of various SafetyFrame modules according to different requirements
using the configuration tool, generate configuration code files, and integrate the generated

configuration files into the project.
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5.4 zf7BEX Run Phase

MCU _L #,
(PowerOn)

i

MCUT &

(PowerDown)

> TLE1THEX PreRun Phase
LB R 2 MCU IR &M E TN, —RIELFTERTE OS Baz i 7.
This phase involves testing the safety mechanisms of the MCU, which is generally conducted
before the OS starts up.

» =17 EX Run Phase
RS EESZETNH#TT, & OS mfTh#T, BERED MCU L Lk it
TR
This phase takes place during task execution, while the OS is running, and some of the MCU's

safety mechanisms are tested during this phase.
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6 1IFEX4H PROCESS DOCUMENTATION

FERRE

Development

Process

mREE

Requirement
Collection
BRUYERRI
Software
Requirement

Analysis

A% 1T
Software
Architecture

Design
AR
BoTi&it
Detailed

Software Design
and Unit Design

BT
Software Unit
Testing

Ly QL kY
iz,
Software

Integration and

Baengen )R E R Fan

XA

Document Description

RS

Customer's requirement document

BRD TG H

Requirement analysis specification
RH-FRIBIRR

Software requirement traceability matrix
& s @aEaR

Customer issue communication form

B R AR

Software architecture manual

B R EIBER R

Software architecture traceability matrix
BAFRER TR ARIR 115 A

Software module detailed design manual
BT RKIT

Configuration tool design

B FAIRITEERR

Software detailed design traceability matrix
Safety Frame T2}

Safety Frame project review

QAC Mk &

QAC analysis report

Tessy MIRXIR &

Tessy test report

BB T I R

Software unit verification strategy
LRI

Integration strategy

ST pdf

Integration manual (PDF)
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Integration

Testing

BN
Software
Qualification
Testing

&l

Release

Baengen )R E R Fan
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S AL SR

Integration test strategy

SRR &

Integration test report

TR TIRE

Resource analysis report

A4 Safety Frame Bt B T B S
Muniu.Safety Frame configuration tool user
guide

A4 Safety Frame B2 & T B4 AL B B 12 X4y
Muniu.Safety Frame configuration tool software
configuration management document

B RS

Software test report

B SR

Software test strategy

R XA

Release documentation

Pagel18



oy AR 5 AEM

ﬁlllnl\ful H Easy to know Easy to do
7 IhREZ 4 FUNCTIONAL SAFETY

7.1 IhEERE£TEHIRE Functional Safety Assessment Report

7.2 ThEEREUEP Functional Safety Certificate

Tily

S SAAR

CERTIFICATE NO FS/71/220/23/1031 PAGE 11

ZERTIFIKAT N, SEITE(N}

LICENCE HOLDER & MANUFACTURER

GENEHMIGUNGSINHABER & HERSTELLER |

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

Building C, 888 Huanhu West 2nd Road,

Pudong New Area, a F " M ﬁil &

Shanghai, |
P.R. China
PROJECT NO/-ID LICENSED TEST MARK CERT. REPORT NO.
PROJEKT-NR-1D GENEHMIGTES PRUFZEICHEN ZERTIFIKATSBERICHT NR.
— T

T4A8-AUO1 | T4A80002 |

BSIDCOMPUART Y| o0 ntegral partol this peiifiate. LT

Funwanal Safety !

S A AR e

Certified product(s) SafetyFrame
Zerlffizierte(s) Produki(e) Version 2.1.0

Tested according te  1SO 26262-2:2018
Gepruttnacn ISO 26262-6:2018
1SO 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
| Teshaissne Daten und Parametsr — ahove mentioned standards ASIL D requirements.

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

\Thg cemhca(e i hased on voluntary tests. The compliance of the cerlified product against the requiremenis of above listed funclional safety
standards was evaluated. Any changes io the design. componants or processing may require repatitian of some parls of the certificalion to retain
meceruncahnn All-applicable reguirements of the testing and certification regulations of SGS-TUV Saar GmbH have to be complied, see www.5gs-
nd W, SOS-IUV-SAr.com/ate-muc

Cert catmn Body
for Funcﬂun ‘Safety & Munich, Feb 22, 2023
w, Cyber Securlfy .
SGS-TUV Saar GmbH

Zen‘rﬁzmmngssleﬁe ﬂJr F wrﬂ«mr cherheit &
Cyhar Sicherhel

\\\\

N

Gudrun Neumann

SGE-TUV Saar GmbH, Hofmannstr. 50,
B1279 Miinchen. Detirschland | Germiany

meence Lu

WX
SGS Certification k\\
Database

SAUN-S D1 (oM

1SO26262 ASIL D CERTIFICATE
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1MFE CERTIFICATE
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ZC.MUNIU SOFTWARE COPYRIGHT REGISTRATION CERTIFICATE
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ZC. MUNIU SOFTWARE PRODUCT REGISTRATION CERTIFICATE
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To Be the Global Leading Automotive Basic Software chpqny
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