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Abstract : In general, the items to be developed in accordance with the ISO 26262 standard are mostly products that will be
integrated by a number of companies, rather than a single product of one company. In this situation, there will be no issues if the
product to be integrated is developed in compliance with the ISO 26262 standard and above the target ASIL level. If not, problems
may arise with integration. The proposed solution to this is either the evaluation of the hardware elements in ISO 26262-8, clause
13, or the proven in use argument of ISO 26262-8, clause 14. This paper examines the contents and methods with regard to the
evaluation of hardware elements in ISO 26262-8, clause 13, which is one of the methods used to determine the eligibility for
integration when integrating hardware elements into a system or item to be developed in accordance with the ISO 26262 standard.
Also, a method of integrating hardware elements in a variety of cases is proposed through an engine control system. In addition, the
process of integrating a QM-level hardware component, stop lamp switch, into an ICU system to be developed in compliance with
the ISO 26262 standard was explained in order to promote understanding of the method for the evaluation of hardware elements.

Key words : Functional safety(7]5-2F31), 1SO 26262(A52F 7|5 k74 =74 ¥5), Evaluation of hardware elements(SH=
Qo] A HE B 7}, Hardware integration(SH=9]©] 531), Re-qualification(#] 2173), Engine control system(S171 Ao A2~
&), Stop lamp control system(Z=% F4 3 A o] A]2~E])

Nomenclature HSR  :hardware safety requirement
1C :int ted circuit
ASIC  : application specific integrated circuit tfegrated citeut
. . . ICU : integrated controller unit
ASIL  : automotive safety integrity level
BFR : base failure rate

CAN : controller area network

JEDEC : joint electron device engineering council
MCU  : micro controller unit

DFA : dependent failure analysis PMHF : probabilistic metric for random hardware failures

. . QM : quality management

ECU : engine control unit

. . SEooC : safety elements out of context
EGR : exhaust-gas recirculation G " |

. . . . : safety goa

FMEDA : failure modes effects and diagnostics analysis
FSR : functional safety requirement M=

. 1
FTA : fault tree analysis =
HAM  : hardware architecture metric 715 b 180 26262 522011 1149 1385 2313
HARA : hazard and risk analysis olgf = Il ] AT A EE ol B2 IS 7
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Fig. 1 Hardware integration case and hardware element evaluation in engine control system
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