5 &K

SPECIAL REPORTS

ETHSESOERERNLZZAS
KIRIEEREHT - FFon TR0

Large-Scale Structure Analysis and Fatigue Life Estimation Technology to Improve Reliability

of Electronic Devices
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With the increased risk of electronic device failure due to unanticipated forms of use and different usage environments, new technologies to
achieve higher reliability are required in order to avoid unexpected failures and facilitate the comfortable use of electronic devices.

To meet these requirements for electronic devices, Toshiba has developed a technology consisting of a large-scale structure analysis methodology
to enhance the design review process, and a fatigue life estimation methodology based on prognostics and health monitoring/management (PHM) to
increase availability and serviceability, including the reduction of downtime and realization of effective maintenance.

1 FAHZE

BRSO BEEN T, FETBERTHEE AN 2T
ST ELEFREMERFATE, Fhcinz, R RERIC B
LHENDOENHITH L TORRBEEDVAT 2K TE S
Far FINEA ORIV ETH LD, HEIZINFET, CAEE
TG L2 BE 325 O SR EHEOl R, MBIk 2 Mo L %
e Pl 5720 PHM (Prognostics and Health Moni-
toring/Management) $r VO BIFSICHD LA TE TV S,

PHM I, R1EF2IRTEBY, WilcAiriTnt

V2 O R IR T e T IR B 2 B AR LR 5% Bl
RIEHAL, BHOTRLTE) T4 LT — A0l B

(R T o
) ] * %
—
~ T rEmpe T mapm O
BFHBEDPHM

(evms) => (wmEry ) —=> “é%\
KO ” |
v

HHEDTNAFEUT1E
RFY—ERANDEE

1. PHM#AT — # & CAA Tz HHE b &1, Hdr il
B D CHBEE TN 05, BB FIRP AR a5 2 T e 2,
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Purpose and positioning of PHM in product lifecycle
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Flow of large-scale finite element method (FEM) simulation for electronic
devices
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Flow of PHM for electronic devices
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Purpose and positioning of large-scale structure analysis and fatigue life

estimation technology
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Mathematical modeling for large-scale structure analysis and fatigue life
estimation
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Example of large-scale FEM analysis model of SSD
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Fatigue failure precursor method based on canary device
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Result of large-scale structure analysis of SSD
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Example of thermal fatigue life and failure probability estimation based on PHM
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