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Abstract

The environmental problem is a main subject of the 21C and an environment
destruction phenomenon by various kinds of environmental materials is reaching
serious level. Nations to be classified as the environmental developed country, are
born again environmental rich country.

And they earn a large income by trade Every kind environmental resource in an
international commercial transaction.

Especially, the study that a reliability assessment method to prevent to reliability
problem to be happened when the solder lead(lead-free solder), non-cd component,
non-bromide component(without the polybrominated biphenyls(PBB) and polybrominated
diphenyl ethers(PBDE))and hexavalent chromium(Cr VI) clearance component and
mercury—free applied to electronic equipment is progressed.

As the result of the study for applying of a reliability assessment technique of
lead-free solder that recognized the most of urgent problem at the company,
combination accelerated life test could taken by adding and appling the part of a
humidity acceleration part to Eyring Model which is proposed by R.E.Thomas.

The reliability assessment methods study of PWB clean environmental materials
1s expected to respond to a reliability elevation and environmental material regulation

policy spreading all over the world by beginning form Europe.
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AR, & 2EHS 23 % JtERd 4
B2 Field dlolel 9 XS EdiE FMEAS

A
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Ay A 2 - dHolH HAE
AR ZH3tAoF g}

A, 7t 23 =
FZo] oj" Jt&ERdo] B3I
A AHLsof dedH, o]AL IAHE
Hotel olgd nEE T T
BEdAS FxIPM HdHE 2d
o} gttt

XA, &3 oA (Activation energy;
Ea)gte] ZA 2 A S dAdiAe FF9 &A
of A%t HolHE 7o HEg

T
rlo
_-‘_:N:",
ofl
2
o

g

ANA, AN EFoRFH TEFE
& AN E AF AEFE Bl 2
stojof stH, & ANEH7d B¢ FEZEHS
Aol 27 o

d&A, HALT Al A, Fo AEEH
2 -8 Ade 7 s dA
54 &l dig delg #e 2oz ARA

FTS} RELEAS EHBR
A4 e A BRE AN,

AYA, 7HEFAANGAT BN Y
2% AES YA, Y
Ho AT AZgue AEY L BB
AEY olFo AN,

fio oX %

M. 3732244 PWBS Lee-Eyring
Modeldl 9§ %3714

Eyring Model] o] @34 L& & F2A7
HE A7e 23 &xo) e Agte BHA
oz I AHEgAo] FTHHE Aoy M, F
=, 7IAA $38, &%, ¥ E§ Stresso ##H
dH AEA ZEY dZAHLLE A= o]
olo] gt FAl #HAS ¥ Lee-Eyring
Modelell 2§ H7F ¥¥E AF3tdot

melr 71222 Eyring Model4] ¢ 4]
ANZHE B3 Stressoll #HEH F29 AH
33& g3 Zo] AFHoZ YFE F+ A
ek

2 E7FE A0 B3 Eyring Model2 &%
of #3 FAREo] ol L2 Models oA
3t FAoZA E8HI o olAE IA
&)l A38H, Glasstone, Laidler, Eyringell
o)A 194139 sHetA A ATl B/E g§h
SEY Hd¥gZdz By FAYHE AAlE A
olt},

o

Eyring Model&oll A 44 & v
(Zv};gamma)gt il 33,

A B
7= (Glexplyop)ommmmmmreme e 3.1)

o714 A9t BE AMEY EAgtola, ke
Boltzmann@ 4 ( 861x10°eV/ k) Te “HAug&
T273.16°+ A1 A e A RH e 2278 onjs
Tt} o) FArde o oEzAMute 73 A
ol A HEAHe 2z 2 dIEA
(degradation)& YEIE A5 HLo] 75
3k Aol (Wavne Nelson, (1990:{400:

FA(3.1)°1 A &% 7hE R Rl
Generalized Eyring 2Z@oAE 2%d A7) 3
Q) StressE& TGl A7tge=zH Ayl 2 HAX
& gigt 7HEAES A=A F4S

g 2o

1= (Gexp(Z) xexp{ Vie+ (l}--a2)

o714 ABCDE dataZi¥ FAT
AFAA(AAdT 5)E 9dusy, T “dy
Z27316° K+ A A Fo| HEHE *EE 9
8l k& Boltzmann@4( 861x107°eV/ " k)&
ofu| e} giREe g dFAAME Vel d
HNE (VB2 &3t At (Wavne
Nelson, (1990401

Pecke 1986 Eyring Model& $&
3l Peck Modeld (3.3)9] 4 ==z A<t
4=

fo rir

—

v=A(RH)~ "exp[—kET-] --------------------- (3.3)

Peck Model2 @Y FEZPoA 9 7t&
AL HrtslnA e, &5 2 Fxo o
3 7hEAE Hole BEd A& 4714
A9t EE data2 %Y FASEE FAAolv, RH
' AUFEE dnsln T2 &5273.16°K
+ABANAHA AHEHE 2R"E uisiy, k=
Boltzmann® 4( 861x10°eV/ " k)& ol v gt}
ne 278 FE3ded o)A AMRFTAHY F
Fof &t FAXNE A Uk
{(Wavne Nelaon, (19903401

Qlelale] AL 19889 Eyring Model2l
SEAE o839 HiEA9 JIEFPEAF S
st Hor e (349 AR A

vy=Aexp(— B » RH)exp(%) ------- (3.4)

ddatel ¢ vY FEE HEFGo
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5, ABE: dataZH¥E FAHE FAHAH,
RHE AU&4%E 9ustn, Tv “HdI=
271316°K+A P A1 Hel] A BHE 2E7F 9n|s
o k¥ Boltzmann@ 4 ( 861x10°eV/ " k)E 9
u] gk},

{(Wayne Nelson, (199040

R.E.Thomas+<Electronic  Design(Vol.12,
NollAH 25 @ 2EdA 283 2EXLE
d2~e 7t£X4 L& Bol= Eyring Modeld S8
A& (359 FAFHz ANSA (B
i, (1990)[43])

L, ZLI%—exp —%(-%;l—— —jl—,;)-l- ----(35)
+ (85, - 8,) +
DS %
kT, T,

AN Lye 7tEFBEAFRAAMY

Be ouay, Le HAYFHIAFEzANAY
$He gudt T “FRLE273.16°K+A
AAELE"SE 9uisy, T, “Edlx
27316°K+7 V&AL E"E  oujdit, k&
BoltzmannA 4( 861x10°e V/ " k),B,C,DE data
2RY FAHE AFAARES 5)E I
B 52 ARAE 2E#HZE Sv 7METHEA
HzANM e ~EHAE 2u]d)
2 35)ERE JIEAFE AES) H% &
Aoz wHgS W 3B6)FH L FAIHZ
ANHY, o]FA AAY F42 ZAZ P
28 b ok GBI if, (19900 [43])

L e - 5 S
LT, (Pgem)-asos- T
Af——z_ ___1_6
_______________________________________ 3.6)

1. 37324 AA PWB9 Lee-Eyring
Model®} 253 &

B AFgAE 19843 Kececioglu$t Jacks<
Inverse power rule E2, 1983W Gunn,
Camenga, and Malike] Hd&= 2 A2
2923 Arrhenius B EEEE ZdE 2%

Arrhenius Combination Model F2¢9 &%,
2T 2 AY AEYH A g 714 factory
&2 A¥d3 REThomasd &% 2 £
EfA 81 2ExAEY S PSS RO
£ Eyring Modeld $84& IAZ
Lee-Eyring 9% 7/Wgd £ Ao £8
Arrhenius Combination Model 49X %
BB 9 RE.Thomas-Eyring Model 44 (3.5)°l
7 Aggozn FAFEAS AAT olF9
PWBelA ZAEE A7H && 7|43 2E
A SEAEG S FEXEHS 2ExA]H
2o J1AA zEdzd di 5 /IS4
ANY 2 HrE AP T 5 YA g E
Brega 29 9 &Y A9
doAe 71E9 AxREEFANAN FBERS
AAG o]Fo WA= nFHFHGEM A
3l Aoln FAEAL AAZ} PWBAA A
A #R FFA H 2 "R FFEA A
gE A HIE FAA £33 Ag U
gozA 2§ sEdzd 2ASE &R
zdg FASA.

WA, Lee-Eyring 299 HME 4
BN Zol AN £ Jon, FE 2EHS
o] 71 dHle SR 9% EIdAH F4S
sefstel A4 AR - Ol mp)"
ez AL o Fxo 9% dEeld
(Derating; #3177 @Aho] BWEaA e
< ¥ 4 USth

T, r—
b= | fexs 2= £ )

Ty kK \ T,
+ (= Ol = =)+
RH, RH,
+D(S, — §,)+

B : &43 oA,
T, AL E273.16° K+ A AL 2 5
Ty Ao &£ E27316° K+7k &+ A 2 27
k : Boltzmann®5( 861x107°e V/ " k),
RH, : A4+ 33 zd0A 9 5,
RH, : 7'&aBAdzAdNM e §5,
CDE : data2%¢¥ FAHE AFA

(A4, B3 A F),
S, 1 AR 2EY S,
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S, NESEPANHZHNA ) AEY A,

HEATE AES

-

=2 372 EE 7

e —

A FHoz WIS }d 38)F 2L £4
FHE AAEY, (38)8 F4E& AR HEA
de At
B, 1 1 1 1
A RS > -
s, 8
g T [P T
F=7,=71°
------------------------------------- (38)
Y, =9 #BER 843 oqyH

(Activation Energy; Ea)#te] F840] Z7}3}
3 YeE AL 7oksel, Aol ¥Q 3 PWB
2o HELHE 4F SMDEEY Eazgtg o}
et Zo] AEslyg dFH_L s

v. a2 @&

2 dFdMe EHEZRS AAIZ PWBY
AP Hol s AFsAT H2Z B
ZEd dig AA A FAdde 7
Az, AZ71719) #Hrid B3 EUXR o)
o] gt 3 8 A A& Al $H(Restriction on the use
of Certain Hazardous Substances; RoHS)3
Ak #H W7, ARAFI S, A F(Waste
Electric and Electronic Equipment; WEEE)d]
A% TARABEAL H, F&, JI=F, 671
g, &¢z4 J49A(PBB, PBDE)E JAEHE=
4ol AT o, dFHE A{LAETL
gE7LE, &Y7EA, IT, B417]7], 43 9147)
7], &%, AEFF, &7, A, d87)7],
BYE 717], As#efr1zt Foudel 91 9
o mEbA B AFAE A7 g AES F
THo=2 HL&5e PWBAAN SHERAS AA
gk o]Fof A" M)A FA 9 g 9
wygoerM AdE7 BHe AT
AT 2324 FMEA & FMECA9 4
g TAHZ PWBEZEZ] AAHE PWB)9
T8 2E#H2 9dS EAMIFed olyF
2345 EdZ 39 71EFHAEALT)S
TAAR &2 S dA4 & 5 Aot
B8 #A9 Jt&EEd £4 2582 27
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o] e APAE V22 HAH
2 QA3 FAREY HIAAV B

o fo ot >
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fin'3
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o X
iy
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i
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e o
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lo 4z
fe

B wa HesAw, WA I Fue
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AToNA Agsle FHFELS AAG
PWBe| AZAF/EH 7t 2l e
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7tEA FES F7F ALz B &S
BAEE T3 BHEZC] AA" PWBe A
A4S 37 € 5 Ulen, HridnzR
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A, 5 AE#H 2 23 PWBEAE
o]l AAY PWB)Y mARA AL EFF
Ax EAZ w3z oH, o)z PWBURY
PCB¢ dA#o] AIA"E 7+ 2EF9 dd ¢
olojete]l HIA EAZRE HAFH Aoz
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A, 7tEERdAE AAs e dAdA
AAGYAY FE2EFH 20 o3 PWBEAZ
Fdo] AAE PWB)9 LA 49 75 1
F9| packaged] WEAE E°)7] 9% bromide
ol 34 EA=2 HFAHEA "l non-bromide
A AEZANR Agde HFHANM FHEAol =
< AFAZE FAHPoZ QAT A FAIY R
popcorn Ao Q13 FEUREY
micro-crackS FEA|71= EAE LAAAG.
ngA FEZEG2Y IZAAPLAES I T
F AN

AR, AG 2EF 26 o3 PWBEIEAE
o] AAE PWB)e ZALA YA BE
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25 HF¥AQA HIFAEHoZ Ao
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