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ABSTRACT

Purpose: This study is to investigate the literature on accelerated tests based on the acceleration model
and to provide a compilation of results on the parameters applied in the acceleration model and the test
conditions.

Methods: This research is conducts a literature review on accelerated tests using the acceleration model,
with a focus on test targets, test conditions, and parameter values. The study is organizing the results of
this literature review to facilitate their application in the design of reliability tests.

Results: A literature review investigated a variety of test targets, test conditions, and parameter values.
Conclusion: The results of the literature research conducted revealed various acceleration model parameter.
Such literature research on accelerated tests can establish the foundation for reliability test design and con-

tribute to future product development and quality improvement
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28 A obey¢-2 7k 3l A AakE A 4
gt Al e aejan S sk Egtel 243} duAE

7}= <Table 1>9] el gich Ag sk
FAOZ FAst Q)

Table 1. Summary of literature review results based on the Arrhenius model

F8 e Ag

Author Test target Test temperatures/C Activation energy/eV
Transformer 0.5
Capacitor 0.6
Resistor 0.56
Qi li et al.(2015) Diode 65 Lo
Triode 1.0
MOS device 1.2
Charge-coupled 1.0
photodiode
Paul Ellerman(2012) Diode type semiconductors 125 0.7
Corrosin 0.45
Electromigration 0.6
Contamination 1.0
;jgsgggjr?ﬁﬁggl\; Semiconductor Oxide defects 0.3~0.5
Charge injection 1.3
Mask defects 0.7
Assembly defects  0.5~0.7
C-K Hu et al.(1995) Electronic devices chip 0.7£0.05
Min et al.(2011) LED lights 70, 90 0.4835
Au @ 0.85
Gaﬁés%irr]:(é?)rllg)u ball bond 150, 175, 200 e L o0e10
Forrest S. R. et al.(1988) Pin-diode 170, 200, 230 1.5+0.2
Kim et al(2011) ~1ir¢ pressure monitoring 95, 105 0.15
system sensor
Hao Jian et al.(2016) Light source 60, 80, 85 0.217
Gu. H. S. and Y. Itoh(2010)  Bridge Rubber Bearings 70 0.9949
Davis Yevtte A.(2011) LEC 1.27
Jin Dan et al.(2010) EO polymer modulators 140, 170 1.1
}?eri;lst"; %'Ggrei“eiég?g) TaN resistor 383, 400, 420 2.3
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Author Test target Test temperatures/TC Activation energy/eV
Espinet-Gonzalez Pilar solar cells [II-V CPV,
et al.(2015) photovoltaics 80, 100 1.69
Tensile strength 0.73
Yu et al.(2015) Combat boots rubber 60, 80, 100 Elongation at break  0.75
Abrasion resistance 119
ratio : 1.19 )
Koh et al.(2013) Indoor LED 55, 85 0.4
M. Yazdan Mehr .
et al.(2014) BPA-PC plastic lens 100, 140 0.333
N. Nufiez et al.(2013) CPV solar cells 130, 150, 170 1.02
Kim, K. C. et al.(2020)  Electrical Socket Outlets 110 0.87

o 7k B 9715 (inverse power law) RHE, o] B2 7] dAA e}t woly ] 9592 F
o] &ofell He] &gt vk AAFAE Ble] #AAL dub o B Hiart X3 = FER 7MY
ANFE S8 A5 7HE Age et 22 A4S E8 25T 5 vk o) 2EH A 5] Fo{A A " v}
&A= B ol S WA H= deolnE A FAE Rde] 23 A MY F ARS8 43 AE

L= 52 v AFc persepowerian = %_ (%)B'

Shin and Lee(2008)= AFsafol| AME-8l= EZ2 Y (Blower) ZEHE 3 714 AE B8 Jusl= Aol 5
®E 7, Aeat HeAe] Aol a3 4TS s 49 DC 2HO AHAYS Frdhe ATE sl
itk A1 IS AV E TEEeR A e BA4S e G EAE 22 ARkl DC RE O e g REQ]
Aoz QI BejA] vhie] 24S Far A st vk tdeoz A3 Aas 49w DC L9 s
T dfold By 2 mEa /KA A 16.2Ve 13.5VE Q7K A3}, dAGAS 2R seheg g,

0.4% w3 9t

Lee et al.(2003)2 =404 EIE ML) AFAL g:Asl= ATLE slal ). o] WE7|oA] WA= 9
17 dAYFE BejA 9 AFE ol E(Commutator) Afole] w2R 8147} S7gtel| whe} vy} wo] wAisla

Atk ol HEO 2E# 2~ IAb= 3 WER AAste] e dY u d7E 1639 7FEEAI RS 90
3|2 s = AFEE st BAS A9 B gk 622 AAISkaL 3l
Zhang, C. et al.(2002)2 A g2 o3t 22 34
2 A 2Es S A5k AuE A U = FAY
al

! 4]
AstE A 2 199 8%, 16%, 26% 12
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ol et 7HEAHE Bl GAFA T Bl 6,3 0.1445% ¥3]al 9tk
Feilat, E. A. et al.(2000)& AC¢ DC 12]3 DC-AC 3 A% Wei7ldl llste] A Alz=gle] £1& 5
wrEn], AC HskllA F8 317

AT IR PG, 2E AR SR SRLES ol 2k y
dAUZE A AT i o R tekdon], /kAd 2408 30Kvel 3 6, ke 4.9% ¥l T Ak e

2 DC Aol g7t F8 wdAYSZo = depgton 7HAE 208 90KvE 7Fskal ) ¢h& 19.7%
AATSRAL ek, mpA o2 DC-AC T3 Akl 74-5 Ay DC i ghel 279 AC Aol glom A Alx
go] ago] A7 7HEstE = Al #EE o e ofuf DC M) 7HERAIR 2708 TO0Kvelal AC k] 7H:A]
8 21 TKvE AASFL Ut
BEF201DE FEEEZE AREShs 717 gl e ZESAI el #ek ATE ekl itk FbEEe] FHEE
T ofolE XS wan P4 BEvE 3022 7PgEaL glvk oW HEFHEl B el 10,000417F oS &
3t Alg 47 1071 18]a A8 30 80%= FolA™| A FAITH: 11,5169 AW etarl Stk o2 A 7F5A13
A ARE FHS F ALz A A%E agsle] AeErtE € oo
2,200MPao| i AAHg24E 1,800MPacly g, %2 8= dh3]al 9}
ki glom Alg didEa 7HEAIE R e a sl g
3 £3 A2 A3 A3 <Table 2> Yehgar gtk

Table 2. Summary of literature review results based on the Inverse power model

Author Test target Test Conditions B4
Shin and Lee(2008) Blower motor 16.2V and 13.5V 9.4
Lee et al.(2003) Power train components 90 Cycle 6
Zhang, C. et al(2002). Bearing 8%, 16%, 26% 32.1% 0.1445
AC : 30Kv 4.9
Feilat, E. A. et al. }
(2000) Transformer DC : 90kv 19.7
DC-AC : 70Kv, 7Kv -
Jung(2011) Hydraulic Pump 2,200 MPa 8
- S o =
4, dnts} ofo] B # wd 7uk 3 A
ek} ool BG L £ 9o AEAE Fh Arlele] AEs WAL T ) o3 A BAee wue

QWA 02 ALFBAGNAE oLl -25h GATAF wlo] AFH FEZ thes} o] ekl & itk
9] 4% AGE B4 AUAG L% 9 222 S| 9L WA Hd) ofn) k& A%
T T

1r5‘=
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M, Yazdan Mehr et al.(2015)& <133 #9] A3 A5 S 14
A

7} A181(HAST, Highly accelerated
stress test) S =35k U} o] E

Z =EAA € 2 FA(Thermal
GS vA =R 2ARRAL v A

and photonic quenching) &7o] ol
slal ZE| 7R Yo)E A& AZE ). o]g s Ad A

o AbEE AFZE 3mm FAY PRE Q1% #HE AL

S B3 glolE W] obglo] YXA7)aL £ 248 80TSH 100 28]l 120TolA S on, BF glo]E
= 13,300W/m* 9] A5 Qg o] 2EHAE Ql7ksta Utk 48 AnE Avny 259 Fui 1% A
g S5 HEARS O o, ofuf dnis ofo]y RHlo shetulE g2 D43} oA 7} 0.33 eVelal 5,
2 0.2%2 AAISFL et

EAFE 5(2022)2 AFAF =0 B A (Door latch)oll 1832 (FTA, Fault tree analysis)¥ XM= -4

~
ALz

(FMECA, Failure mode, effects, and criticality analysis) ZL2]3l WE] 1’5 A 7N(QFD, Quality function deploy-
ment)E A-&3te] WgAS TS A AE 7]ojo nprIt F9 % Uﬂﬂ‘% o= vEhta glnh ofuwf 8
2EY 2 Qb 29k Moo w vehal ok AsA) o] #jx] o] AA| 2] giFo] a7 A T|ES 5
TE B7Fs AR gostal 2ot AYS 2EH 2 IAR ARSIV el A RS ARk} ofo]Y

510 ) 7HEEATY 2AS AP 25 45T 9 -30C, 80T 12]al 100CoAlA a8kl A2 24Ve}
18V Z12]aL 14VellA F=aiakar qitk. o #HA AF 218 236to] 7HE5BAIdS 33 A3 dnkst ool wEl
o] Feu|E gkl &3} dlUAE= 0.106938 eVelal 3, e 7.43956 0.2 Bf

Nogueira, Eduardo et al.(2009)2 n% E4]| Ho Fg]r ofe] Fad a3 At UIF- 2 9] 2ol ALE-FH

= AN g tole =9 AR S A THEFEAIRS FAstal gtk o] ATl M e e AA
(Catastrophic failures)¥} @3} 1% (Degradation failures) 2. & o] @4 tlo] o to A whale: 4= gl 11%+e]
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gate] EAetaL Qo A AdE A E s Egke] 8443} oy A= 0.97 eVolal n 2.02% A8}

Charruau, Stéphane et al.(2006)+ &3 7|4 AA} K=o HHF 147 (Mean time between failure)& F74 3}
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E A TAE] wite] T8 FEA A B MRS FAS A AFES 2E 3 AR 25 2 FE A
T8 an A9 e Ao R Vo] alakal gltk o] & ¥ RS dgate] $A4EE &F 3 FE AR &2
S AR d Ag 2748 A 7R 60T 55 90%9F 70T 80% 12]al 90T} 70%2] 2700M AdS 423
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Hang, Chunjing, et al.(2013)2 ¢ ¥ (Flexible packaged)3t W34 tho]  =o] HuagA|HE 4317 9]
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Table 3. Summary of literature review results based on the generalized eyring and peck model

Author Acceleration Test target Test Conditions Activation energy/
model B, or n
M, Yazdan Mehr et  Generalized 80T, 13 300
» tazdan Vienr eneraize Phosphor plates 1007C, o 0.33eV 0.20
al.(2015) eyring . W/m?
120C
Generalied e, MV
Son et al.(2022) eneraize Door latch 18V, 0.10eV 743
eyring 80T, o4V
100C
. 1107C, 50%,
Noguelrf’@%%grdo' ® peck LED 130C,  70% ~ 0.97eV 202
a 40T 85%
, . . 60C, 7 70%,
Charruatll,( ZS(t)gpék)lane. et Peck aeronaugc fcliectromc 0T, 9 80%. 0146V 5.37
al. 04 0C 90%
Hang, Chunjing. et flexible packaging 85T, 60%,
al.(2013) Peck LED module 135C gsg,  0-o89%eV 5132
5. 2 &

= ARAT 2 aun F b 2B QA7 A48 AES BAsE muel dwsl of|Yat He|
AN BH 2AE BRI AT JEATES 1 nle) e Agel AaA Ben Ag A 84 2
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