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Reliability Assessment Methods for Electronic Component Removed Environmental
Materials
- focused on Printed Wiring Board without Pb and Br -
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Abstract

When the environmental materials of the raw and
sub material to applied in electronic goods removed, the
reliability assessment and the forecasting is stand on the
low level and in case of neglect, it is acting as latent defect
that can be connected to large size disaster.

In this research, the study on the management
method of environmental restriction substances which is
recognized as important element in the reliability
assessment about environmental material of electronic
goods and the study on reliability assessment method of
PWB without environmental material are progressed
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and Cure of Pollution from Electronic Information
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-. Sn93.6/Ag4.7/Cul.7(216 C ~218°C, AMES)
~. Sn95/Ag4.0/Cul(217C ~219T, AMES)

-. Sn9%6.5/Ag3.0/Cu0.5(Harris Brazing Co.)
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-. Sn9%6.3/Ag3.2/Cu0.5(217TC ~2187)
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Analysis)ZA Al
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1} Eyring Model?], Robinson® A&F2&g4],
Minere] A3 <£AM ns k=3, Coffin-Manson®]
#A A Larson- Mller«] 2 1/21; & Griffithe] 4],
Electro-migration@4 §& 7I5A371M& 2o
FAgstn =yAez FHILEd o] ¥ =F
& F9 o0, o2&l utgto] 3 glrh. (Elsayed
A. Elsayed,(1996)[14]) £3] &% did &4 0]
e ALY 71&L duby oz A (36) 2 (379
Arrhenius’'s model™ Eyring’s mode1°ﬂ “Jrii_—éiﬂ
the-3 2t} (Elsayed A. Elsayed,(1996)[14))

L,=L leXD[ ’"%(_]]:; “_Y]Z )] """""" (2.1)
T Ef_1 1 )
4 Sy Sa
+a&vsg+—(7g T,
----- (2.2)

o714 E, D ¥ #A43 oA (Activation
Energy; Ea)@& 9nlsin, Ce AMA9 4, ke
Boltzmann@ <  8.6159x10 ~%eV/ %S <nl gt}
L& Ad{E27316°+ A2 =Tyl A Y FHeolx
L, ¥ Ad2X27316+7FEA 2T A8 &
Folth, T HFUeE 27316+ 3 A2 28 9
vlate, T dulE 27316+ A R E 9
olgth S AR AEALSE 9PletH, G
E 7MEAY 2 ax20e ou|dit
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Megtel Zd4 (n =3,k = 10 ), GlassZ9A ( n
=25 k = 20 ), wdTantalFWA (n =5, 10 ),
I A TantalZ2ANA (n=4 ~ 5,k =10), 1o}
ZWA (k=5 ) 522 #85m gon, F=2
A 2xeo] gEFE Aol HEHE Aom
5o},

Eyring's model2 F2 4X, 9t 9o &
% 9 Stressol ESE FSo) FLdE Aoz
Holglen, de FHE dAdME e Aol
A g FAHE &9 ggdegs F
L3521 gloy AAEE Arrhenius's Model® A&
& FH 7k Modeld S o ®ol Hgdm gtk
(Elsayed A. Elsayed,(1996)[14])
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o ol Holm glomz Zy] ©E HAEH
of gt FAllA 2 FESFE Hild Egeo] F R
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Larson - Miler®] A& (252 dug Aozt
TE A7EEd U3 &AWl ]oe s&A g
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U ZFBAFAEA 23 5 S g3y 2ol
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1/2 %3¢ Vi 9249 Y9z gejsin Fz
HE 2 2xd @ stede) B Agstan 3
o qAHoZ fIRE oy 9-22elu Eyring’s
Model$& ©f @ol &83ta gl AAojr},
Arrehenius Combination Model®] ZH$& 4
(26)9 FY= HoHY, X % 2 AY 2E
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He Fdeojth. 19849W Kececioglu®t  Jacks<l
Inverse power rule 23, 19833 Gunn, Camenga,
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Model24 7B E o] 259 Aty %o 93
g w dAEE g EAEe FHsin, A
sted 783 rtERdye] & RHog gdudd

; Bl B[__L e
_IN_UN "l TW T, RH, RH,
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-------------------------- (2.6)
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v, 9714 Ly AA2sxde 4, Lax 7t%
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No 24 AFAFYY q 3
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A B2 3344 Ag49 72349
23
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2 73 A7y Ft
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5 | FAFMEAXA FAHFMEAA A}
. ) RPN: Risk Priority
6 RPNZ =& Ad+ded 24
Number
7 Logt 5% AYeARY =2 Ln: Normal Life
Str A X
8 es? 1 Stress/Strength 3 7F
3
Afg =% 5 Af: Acceleration
9 HEAFEE
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ALTZH 44 o y -
10 o g NEFEANEdRARSE
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Z 313 A
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Astoke gl gl

2 et

HALTES AANIdozHN IAEZA AYzm ¢ge
FAAA Asjzdo] drht H & F dMETt
g 2oz AAH a7t B wAY
FE cSste] ZAH AHREE wFAIE Aol
o wheb ARg A A T HEE A e
2 A& 2x8 3 F de APAEAC F45
=2 '

2.2.2 27Y4FHAY(HALT) 223 I

HALT(Highly Accelerated Life Test)X =3}
A(Profile)9] AFAe= ALT ¥H4d3s =23
2 g 9dx H3dyge w7 4I(UDL; Upper
Destructive lirnit) = 3 7] 8} $H(LDL,; Low
Destructive Limit)o.= &322, F23xd 4F
Al G AE b2 S AASc g < &
2-2 >o] ANgAEA Profiled) JEIE #& A H
ol %3 3d PWB ASS'YY J}Hdﬁla il
BEHA(Fg o] Ao MEHQA AFF 5
ste] AR5 A @Profiled & B3 Ful

Iﬁio?,i
offl ¢t I fu

PWBe| EX4o] AL xE#H2 FHofspH (oA
PCB71gto} 5o 9ls] FHo| BAHEA AHo]
BT W) AL o]Fo] AlEstep stress® ©
B A ARl PHEH{A Y] W F WUA
stepl® AA3Ac stepl2E BEI= AE F
& dFA cycledl X A& FEo] HolAH, AT
ANEE dd A A% B8 4224 4 dsAgdd
A AESA 5”1}
HALT A9l B4 &2 Aol a2 2 A&
g el o]0l Z}%%l, F5iQ17t Fol &old &
ol glerm 2 oje HS LA FAHEZH0]
ofdl AR AN TAE HdsteAd
s HEs 428 =& & 4 vk
<E 2-2HALTAIGAA 225 Fe
Test Step AgAAzA ki El
Step 1 A& Step Stress +10C — -65C
Step 2 i& Step Stress +40C — +175T
-65C — +1757TC,
(60C/min =7)
Step 3 % 9%24 Cycle 10CycleAd A
©, Monitoring<
AAZ 2
Step 4 7% Step Stress 2;}; gi;;;}?i
Step 5 Eg 9454 & F4d%HCycle
E AE + TE 20g
3. 374 E4AA PWBY Lee-Eyring
Model# 2534 W2
Ao E PWBAA A FAELE AlA
g o] %o EFHoR A{HE BHAAEH A
o] PWBS] "‘lil"é% Hrpstr] fs gyem Ve
of 7k Bd HoA FHeErivt dasad 5%
(R, %_‘E Eg 2 gsH ~eHx By F
4 REHaxEE) ﬂ g 7t s ‘%B}W—E
5 2 A EANAe NEATE ST 74
9 AHAQ 92 dAHFTE  sgdaen, JEY

RE.Thomas® Eyring$& =492 &AA
27 93 BHog FERES 4TI
Ay HF= &SRB AN AL

TFRete AHgstn FA Ml ol F=
F7}8te] Lee-Eyrings 7Heste] (34)54 9
2 AR Hee Ay Ay I ZA
AEA ] AFHAReH, F49 AMe o&F
Ei}o]"é rde FRgEgdy E=EHYoH,
ol U2 ndi FAEE HAE ZER 49A
ged WA oy mdE U Hel of
olg) melg AAA taFH 2L F9 HME
ol & § glth(Elsayed A. Elsayed,(1996)[14])

Y$a 2dg Hstd ohga 2o

o e o
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2ottt H M1 od
M e S o fU PN I

o7l r& WEET AE mXe HEds
(nonthermal constant)dt, Ea¥x &X43} oy Aj(eV),

k&= B 27 (Boltzmann) ¥4 4y
(8.623x10 “%eV/K), Tx A ex
(Kelvin)273.16 =2 ¢} m] 3t}
A5 JWAZRES 2xe BEd WeE 71E7)
(slope)2HE F& F glouw °}ﬂ‘4-°r¢ 2o
ANe 250 98 r&Ao] AAE ASd AEE
I gRlE oVE EHEC FEY Y TA
we-g3 HEded ofF ¢y F24 BdE (32)

[<2]
B
FA % 2ol A

L, ¢ (EJKT,)
L= o EHT)
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so ow wAEE Thed o AAHAM, 47
1

_ 1
A= Ln
L
ATZT:
_ Tk 4,_4)} ______________
AT_W["/?( T, T, @3

Eyring Model4] %”—\' S ZAEZ Lee-Eyring 59
L e O‘Qiﬁ‘r 5% Arrhenius Combination
Model F2)(3. 15)°ﬂ A FE 3
R.E.Thomas- Eyrmg Model =44.5)0 F7F A&
Gozd BAHEHEL AATH O]-rJ PWBolAq &
AE= Ao 5o AAN AEGL LEAE
2, *#Nfaﬂ* LExWH FE 7 2EH
2of gt BE slEAgA Adg 2 HhE Re
& 4 gtk o3 BFxEH~ add o
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L,: &SRRz ANY $1,
B : &3 oy,

T, ¢ “AAH2E2BI6E+A AL ERE,
T “BULE2BI65+7tEF AP 2=,
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