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Characterization of Electrical Resistance for SABIT Technology—Applied PCB :
Dependence of Bump Size and Fabrication Condition
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Abstract

We investigated the resistance change behavior of SABIT (Samsung Advanced Bump interconnection
Technology) technology-applied PCB (Printed Circuit Board) with the various bump sizes and
fabrication conditions. Many testing samples with different bump size, prepreg thickness, number of
print on the formation of Ag paste bump, were made. The resistance of Ag paste bump itself was
calculated from the Ag paste resistivity and bump size, measured by using 4-point probe method and
FE-SEM (Field Emission Scanning Electron Microscope), respectively. The contact resistance between
Ag paste bump and conducting Cu line were obtained by subtracting the Cu line and bump resistances
from the measured total resistance. It was found that the contact resistance drastically changed with
the variation of Ag paste bump size and the contact resistance had the largest influence on total
resistance. We found that the bump size and contact resistance obeyed the power law relationship. The
resistance of a circuit in PCB can be estimated from this kind of relationship as the bump size and
fabrication technique vary.
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Fig. 1. Schematic view and dimension of
SABIT technology applied-PCB.
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Fig. 2. Cross section view of SEM morphology
for Cu line-Ag paste bump-Cu line
region in PCB : PPG 004 t/180 pm/4
printing cycles.
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Table 1. Bump only resistance as a function of PPG thickness, bumpp size and printing cycle.
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Fig. 4. Measuring view with 4-point probe
resistance measurement system.

HEAg HalE dolr g}

a9 45 7189 FAYEE FIe 4 @3 £
AbR o] T},

a3 5% WE" as)e W FAYS YEAY
o] WislE et

%A3e PPG 006 t, 48] <14, W= =37 100
mm ¥ @, 289 mQe2 73 3, PPG 004 t, 6
3 oly, W= =27] 200 pym ¥ o, 3332 mQe R
74 FAsit. &, ZdZdE a9 FAT SSTE,
A HF7 gesE, Yz avs AASFE
2349 & A A7)E olF Z Zorw Folm
T AE & F U} =3 =z ze a9 FAg ¥
T Qg o] wE FA4F wsle Ze] mm’
A717F Aol wel FojET &, W= A7}
Ztol A5 FAE nx= g3 (ZZya F
7Al, A ZAF)o] AAE AL & F vk =3I
o)A AFsAAT F=M RG] Y &
gtk 2e ghe]l Ae)7t 7.5 mQeldl whsl 23
9] Aol 285 mQol7] wie] H=" 270 wg
ZA%e WgE Ww=Mo AAgnd FxH3
o] ggo] At AE ¢ F+ Ak mEkA, 27
59 (byelld Be & 4 gEo] FE2AYo] W=l
o] Z7)e] wat 2 = (135132 mQelA 0.0675 mR)
oz W

a9 62 2¢ 59 (b)E log-log 2A42 e}
WoAelth, 2yl EW, PPG 578 43815
of BAYo]l, ME" 279} HEAg BAE B
¥ Yde ganges AL ¢ 4 v & ¥4=F =2
719 dEZAge #AE R, =ad'd BANS

2 gEE 4 9o, aEs A4, de w=l ars

A7) A AN S8 3 =T A, A237 Al4E, 20101 49

(8} 300 - = = 0.04t_4 cycle v 0.06¢_4 cycle
b o 0.041_Scycle + 0.06t_5 cycle
250 4 004t _6cycle < 0.06t_6 cycle
— 200}
=]
E
:} 150 |
100 |- v
1
50 -
- -
- .- 3 v
al H =S P —— ¥
. N ) L L L
100 120 140 160 180 200

bump size |pm |

(]J) v = 0.04t_4 cyce v 0.06t_4 cycle
o 0.04t Scycle -+ 0.06t_5 cycle

i g » 004t 6cycle < 0.06t_6 cycle
=]
E wl
% ¥
40 +
8.
b4 ’ v
0} ‘ g —— g

1 L L L L

100 120 140 160 180

2l =

0
bump size |pm |

ag 5 3=’ arld 0& (a) 24 2 b F
S

Fig. 5. (a) total and (b) contact resistances as
a function of bump’ size.
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Fig. 6. Variation of contact resistance as a
function of bump’ size in log-log scale.

ek f1o] 2ol 48 2t (linear fitting)
A3, 281 JH Y A5 n #& T4 0t} o] B

301



J. of KIEEME(in Korean), Vol. 23, No. 4, April 2010,

WAL ol gatd WE" 27 wste WE HE
e & 4 dom %3 goz nPH A
2 AF A BE" 2707k B sepd A M
@0 % ud % F AE AEAG 297 o
A Pbsadl B

4. 8 &

SABIT 3<% #4349 PPG 57 (0.04 t, 0.06 t)
g z4dsta, 9434 @, 5 63), @=E" =27
(100, 130, 150, 180, 200 um)7} & & #Ho|AE
MEZE o] &3 AMF RV BE st e o]
whe WEM g8 FA48 HEAFe wWaE
grastgoh W=M g 3 e AR, HE
g 2 v|#e] AT PPG FA} HESFE,
AR 4y wesE aen yu" Vv 48

2 @e Mk AYel dFE wAE AR
(PPG 57, A43%, H=" m37))5d mg 24
Agrel skt FAge] WeEo] vl of$ e

Aoz RE, HEAYe] F AFd A= ]
ol & e ¢ 4 Ak W= A HEA
ol @AV BEMAL g2 AL ¢ F AN
o, HAYH| Al n fGe Y 2E AN
-74¢ @& 7HEth o] RAYHL T deo=
Wl 2718 Zoiug o HEY & ) 2 A
t AEAY ¢ 7199 A 2719 «48] 7
Tt s Ak

20 29

[11 K. Goto, T. Oguma,
“High-density printed circuit board using
Bit™ technology”, IEEE Transactions on
Advanced Packaging, Vol. 23, No. 3, p. 447,

2000.

and Y. Fukuoka,

302

[2] O. Shimada, K. Hisano, H. Iwasaki, M. Ishizuka,
and Y. Fukuoka, “Thermal management
estimations for buried bump interconnection
technology printed wiring boards with bump
(filled via) interconnection”, Proceedings of
InterSociety Conference on Thermal Phenomena,
Seattle, p. 468, 1998.

Y. Sato and Y. Fukuoka, “Buried bump

interconnection technology printed circuit

board”, Japan Institute of Electronics

Packaging, Vol. 2, No. 6, p. 454, 1999.

[4] T. Suzuki, S. Tomekawa, T. Ogawa, D.
Andoh, M. Tanahashi, and T. Ishida,
“Interconnection technique of ALIVH

Proceedings of International

Symposium on Advanced Packaging

Materials, Georgia, p. 23, 2001.

S. Ochi, F. Echigo, T. Nakamura, Y. Tomita

and D. Andoh, "A study of advanced

ALIVH(R) interconnection technology”,

Proceedings of International Symposium on

Advanced Packaging Materials, Georgia, p.

356, 2002.

H. Nakase, S. Oshima, T. Fujii, S. Kameda,

Y. Isota, and K. Tsubouchi, "Balance type

pair transmission line for 60-GHz band using

multi-layer  substrate”, and

Communications in Japan, Part 2, Vol. 89, p.

957, 2006.

T. I. Shin, Y. C. Lin, J. G. Duh, T. Hsu, and

W. S. Wu, “Electrical measurement of a

lead-free solder assembly after environmental

tests by SEM internal probing”, JOM, Vol.

59, No. 7, p. 32, 2007

T. Mouthaan, “Semiconductor Deviced Explained

using active simulation”, John Wiley & Sons

Ltd, Chichester, England, p. 11, 1999.

(3]

substrate”,

[5]

Electronics

(7]

(8]



