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Lifetime Estimation of an ACF in Navigation
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Abstract

Recently LCD panels have becom very important components for portable electronics. In the high
density interconnection material, ACF's are used to connect the outer lead of the tape automated
bonding to the transparent indium tin oxide electrodes of the LCD panel. ACF consists of an adhesive
polymer matrix and randomly dispersed conductive balls. In this study, we analyzed Failure Mode /
Mechanism of ACF which is identified Conductive ball Corrsion, Delamination, Crack and Polymer
Expansion / Swelling. In ALT(Accelerated Life Test), we select primary stress factors as temperature
and humidity. As time passes by, an increase of connection resistance was observed. In conclusion, we
have found that high temperature / humidity affects the adhesion.
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Table 1 Electrical Specification

Specification
Item -
Temperature Presssure Times
Pre bonding 145C 1.5Kgf 2s
Main bonding 220C 1.2Kgf 17s
Criterion 600gf Tension force

Table 2 Experimental Environment Condition

Factor .
Temperature | Humidity No. of
(C) (%RH) Samples
Run
1 125C 100% 20
2 125T 85% 20
3 105TC 100% 20
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Fig. 6 Failure Analysis using SEM

Table 3 Conformance result of life distribution

Distribution Weibull Exponential | Lognormal

Likelihood-
. -349.3348 -371.0313 -351.9928
Function
Probability Weibull
_— n?ﬁﬁfi??%?é% B
7 T-Hwelb
Data 1
s — 333460
s LadlEl
'/' 4 s ® 308185
J #’ in | F=18]5=4
o e 3984100
5000 i F=20[5=0
/o) T/a
& A
L &
& 3
%, n’ /A
E Py
= o i

1000

User's Name
Company.
2008-09-27 11:54

100

100.00 1000.00 3000.00

Time

Fig. 7 Weibull probability paper plot

353 7S5 FHAIE 2H
ACF9 93} 2EHio s 2E-F%

1280



nds Hg3h. wEka ACFe $4S 54
FH(n), S5(T), F55(%RH) Alo]e] #AA| 2o =

3.54 2folg MR £
ofo] 5 Fxo} 2 (1) FH-~
S 7MAsta, ALTA AZEYo]E o] &
FEAE dolHE A3 At vy g

wilr] ACFY €x-HF5xd 93 +H.-~Ed4 X~
WA, 7FEAFA 2 Bo FEAS A4 A (),
21 3) 2 A @k 2

3509.2646 4 145.4697

n(T,RH)=0.0229 » ¢! ") (2)
1 1
3509.2646 (——— ——)
AF(T,RH)=¢ fella 1t
11
145.4697 (—+— —-)
. e T, T, (3)
1
Bl() = e (_ 11’1(0.9)) 2.6479 (4)
3.6 AlglZzte| sy
ACF9 7}y As Ayziy adER=E=
32 FAJES gl E=g Fo wiAYS
< expansion / swelling o]} A= & 4 AA

=3

2Lo-Fro didt 7MEASe] &S Fig 8l
YER QT & Al AvzYEH 2%
NEAGIY FEol dE JhEASFRT AdA e
2 Fol ol v A= o] AU o=
o ATk ol ACFY Ax 54 2dA
Az Aol EAEA, T3 ur]Fe]
o whEA F58h7] wiol o

ACF9] &% % Ho] wglo] tldt B 5149
W 3tE Fig. 9o YERATE dnbAQl 37 oA

7]
2=
=]

10.00

2.00

©.00

Acceleration Factor

2.00

B Life(h)

Bio Life(h)

| I I THWeib
1 e e — i

Ciata 1

333t60

F=48&|5=12

LA |

|
I
| i
| S % A ]
| [ |48
| | | 1 2= i | I
] | |
| e [ [
1 00 00 e T T I .
=T User's Narme
[T ILF | | Comp
s fee ) el | ompany
) [y I [ 10 3008-09-27 11:56
20000 32000 340.00 360.00 380.00 40000
Temperatur
L] ] I I | T | T-HWeib
| | | 1 ey || [Detat
| | | | | — 333/60
I I I TR | [ |F=4815=12
| | |
| | Pl | |
[ [ 1 | [
== | IS ! |
FEEEELE] i B Vil
A Y P O |
LT | | |
| | | [ | L-
| -
| I 2 o i
It |- |\
= o
| | | Il 1 |
&5 | O 9 | |
IS 1) 55 ) ) A 5 6 ) 1 O
=B | 1.1 { || I 1
] 5 e - | | |
| | 11 [ (T T
Bl IR I 1 |
= [ [ I
=11 im T T —| User's Narme
I ) 0 il | 1 i) B0 | | S IS ! Company
| 1 e 1) | I 1 J00-09-2/ 11:56
10.00 48.00 86.00 124.00 162.00 200.00

14000

(b) Humidity
Fig. 8 AF vs. Stress

RH=60%

12000

10000

!

8000

\

6000

LY

4000

Y

2000

30 40 BO 60 VO 80 €0 100 110 120 130

Temperature

(a) Temperature

E0000

45000

\ T=60"C

40000

35000

30000

25000

20000

15000

10000

5000

30 40 =16 60 J0O 80 80 100
Humidity

(b) Humidity
Fig. 9 Bio vs. Stress

1281



, w5 60%°1 49 B =S 4,1814 7F

Huw, AA AR 271 AF wet

At 28d F oA ge] A9E a2

o] 3t A ACFY i TAAE TG54
93\

o O

B A AelM = o] okl veFsiAl o] &
= A=A AHARD ACFE 7HE
gaoley ey Ay o u A
polymer®] expansion / swelling .2 242l
™, %E-Q':E 7HEIAk R 3 TFERALR

M

' z
oo
oo

tlo
Moo mx 3@ o\
2 %> o o 4 H

3 2AA tﬂ o] ¥

= 3
43} AEAFE F4T 5 a0

2, HT
1%
_0|L
2 m

(1) Sang-Soo Lee, Min Park, Soonho LIM, and
Junkyung Kim, 2005, "Technological Trend of
ACF  Development",  Polymer  Science  and
Technology, Vol. 16, No. 1, pp. 48~49.

(2) C. Y. Yin,, H. Lu, C. Bailey., Y. C. Chan.,
2005, "Moisture Effects on the Reliability of
Anisotropic conductive films", Mechanical and
Multiphysics ~ Simulation and  Experiments  in
micro-Electronics and Micro-Systems Conference
2005, Vol. 2005, No. 6, pp.162~165.

(3) ReliaSoft Corporation-Tucson, 2002, "Modeling
and Analysis of Time-dependent Stress Accelerated
Life Data", Proceedings Annual Reliability and
Maintainability Symposium, pp.343~348

(4) Myung J. Yim. and, 1998, "The Influence of
Bonding Parameters on the Contact Resistance,
Adhesion and Reliability of  Anisotropically
Conductive  Film(ACF)", Korean Journal of
Materials Research, Vol. 8, No. 5, pp401~406.

(5) Lei L. Mercao, Senior Member, IEEE, Jerry
White, Vijay Sarihan, and Tien-Yu Tom Lee,
2003, "Failure Mechanism Study of Anisotropic
Conductive  File (ACF)  Packages", IEEE
TRANSACTIONS  ON  COMPONENTS  AND

PACKAGING TECHNOLOGIES SEPTEMBER, Vol.

26, No. 3, pp509~515.

(6) J.R. Morris, 1995, AMLCD, pp.66.

1282



	Text1: 대한기계학회 2008년도 추계학술대회 논문집


