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Fig. 1 Schematic structure of the die to substrate
bonding using: (a) ACF and (b) NCF
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Fig. 2 SEM images of the electroplated Au bump
arrays and patterned Cu traces
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Fig. 3 Schematic circuitry of the four-point
probe method to measure the inter-
connect resistance of a single bump

interconnect
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Fig. 4 SEM images of the active face of Au-
bumped CPW die (a), and CPW quartz
substrate (b)

Fig. 5 Schematic view of the cross-sectional flip
chip module with direction of signal flow
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Fig. 6 Cross-sectional SEM views of the as—bonded
flip chip interconnects: (a) ACF interconnect,
(b) NCF interconnect
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Fig. 7 Variations of interconnect resistance with
bonding force in ACF and NCF joints
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Fig. 8 Components of electrical interconnect resistance
considered in this study: (a) ACF
interconnect, (b) NCF interconnect
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Fig. 9 Measured S-parameters of the flip chip
module using ACF with different gaps
between the signal line and ground
plane: (a) return loss, (b) insertion loss
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Fig. 11 Comparison of the extracted impedance
parameters between ACF and NCF
interconnects (pattern gap: 115 m): (a)
frequency range between 10 MHz and
35 GHz, (b) frequency range between
10 GHz and 20 GHz
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Fig. 12 Equivalent circuit of flip chip interconnects
(R: resistance, L: inductance, C: capacitance,
and LM: mutual inductance); (a) ACF
interconnect, (b) NCF interconnect

2 AEo] sy, TAE URe e IodN=
ARAE L Aol BT & it ¥id NCF JEA
dEeo] Agoe HZe Hert AF HEH FA=st
dojujmz ACF UEAYE EAste 7184 EE0
EAslA] Feth ol#g Ao|7t Fig. 114149 3R
Fokr Aol o3 Ao, EAlghe 7B EE
e e 32 F7iRd 5L 53 & 5 vk
4, Z 2

B adME Az 729 gzl QleiAq A 7t
A AR a7 BT Qe A7H 549 &9
A Az} HFAE EH3Hs 7THES A SR
onj 593 DCst 159 T M 54 4 F &
A7 E W2 sl g ried NEFeE F
g 4 dx2 3t DC =29 HrleAM 7 84
A9 B EE A3 A7AE o] =AY, o] @ d
o]z AQl Ex AW FZE 3l FHE speirt. vt
W 3139 AEE FHA)] HsiAe CPW Ee w1t
o|ABRAEY T2 HAE ZE AlFo] dasin, A
3 Ag B4 e Y8l dudx miAT 2
o] Aot} £ moflAe ACF 2 NCFE o) &

Journal of KWJS, Vol. 26, No. 1, February, 2008



AR AR A71H 547}

23

sl A2 HAE 2R #HUbH|nE Ea) Ax )
7129] A7)18 EA 7} J’]_;g%
B4 Ao e A3 A

g & 9ES 9,

o
N

o] EEL 2007d% AR(FHNER)Y Adom
azeAge] A0S wol 3E A7 (No. RO1-
2007-000-20811-0).

il

F =

Ho

1. M. Datta, T. Osaka, J.W. Schultze : Microelectronic
Packaging, CRC Press, 2005, 1-28, 167-200

2. J.H. Lau : Low Cost Flip Chip Technologies, McGraw-
Hill, 2001, 1-17, 27-90

3. JW. Kim, D.G. Kim, W.S. Hong, S.B. Jung
Evaluation of Solder Joint Reliability in Flip Chip
Packages during Accelerated Testing, Journal of
Electronic Materials, 34, (2005), 1550-1557

4, JW. Kim, Y.C. Lee, D.G. Kim, S.B. Jung
Reliability of adhesive interconnections for application
in display module, Microelectronic Engineering, 84,
(2007), 2691-2696

5. Y.C. Chan, S.C. Tan, Nelson S.M. Lui, C.W. Tan :
Electrical characterization of NCP- and NCF-bonded
fine-pitch  flip~chip-on-flexible = packages, IEEE
Transactions on Advanced Packaging, 30, (2007),
142-147

} « DES(sHt)
| 197834
e ATBAER vlolAR A F
H714 71N A
Az #7174, RF #7134
* e~mail : wyjd@skku.edu

WA

TR (Buisg)

197834

ABm vo=2 A 2
7R 71T AKde

Az 1A, 265 W
e-mail : dolmory@empal.com

=R

.

SALGFET)

197734

AgAdEta vlo]22 A 2 wieA|
WA Z1ehd AR

AR AH7NA, H7A 4154

s e-mail @ jwy4918@skku.edu

REEERE - TRAEEEE 268 $1%, 20084F 28

10.

11.

12.

. David M. Pozar :

. J.W. Kim, D.G. Kim, Y.C. Lee, S.B. Jung : Analysis

of failure mechanism in anisotropic conductive and
non-conductive film interconnections, IEEE Transactions
on Components and Packaging Technologies, [(in-
press)

Microwave Engineering, Wiley,
2005, 161-221

. M.J. Yim, I.LH. Jeong, H.K. Choi, J.S. Hwang, J.Y.

Ahn, W. Kwon, K.W. Paik : Flip chip interconnection
with anisotropic conductive adhesives for RF and
high-frequency applications, IEEE Transactions on

Components and Packaging Technologies, 28,
(2005), 789-796

. JW. Kim, Y.C. Lee, S.S. Ha, J.M. Koo, J.H. Ko,

W. Nah, 8.B. Jung :@ Electrical characterization of
adhesive flip chip interconnects for microwave
application, Journal of Micro/Nanolithography, MEMS,
and MOEMS, [in-press]

J.W. Kim, Y.C. Lee, S.B. Jung : Reliability of
conductive adhesives as a Pb-free alternative in
flip-chip  applications, Journal of Electronic
Materials, 87, (2008), 9-16

JW. Kim, D.G. Kim, J M. Koo, J.W. Yoon, S.
Choi, K.S. Kim, J.D. Nam, H.J. Lee, J. Joo, S.B.
Jung Characterization of failure behaviors in
anisotropic conductive interconnection, Materials
Transactions, 48, (2007), 1070-1078

J.W. Kim, Y.C. Lee, J.H. Ko, W. Nah, M.Y. Jeong,
H.C. Kwon, S.B. Jung : Microwave performance of
flip chip interconnects with anisotropic and
non-conductive films, Journal of Adhesion Science
and Technology, [in-press)

« 2 B(FED)

+ 197634

ATBYEE rlelaR Az 2 REA
H}7174 7leE Al

« A2 714, HA7|A] 412

* e-mail ! nohbi@skku.edu

« ASHEEKE)

* 195994

AFAYSET wlolAZ A} L WEA
#7173 71ENE Al

S e e B A I e M) ki

» e-mail @ sbjung@skku.ac.kr

23



