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Soldering Process of Au Bump using Longitudinal Ultrasonic
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Abstract
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A soldering process with longitudinal ultrasonic is conducted in this work using the Au bump and substrate.
Localized heating of the solder is achieved and the stirring action due to the ultrasonic is found to influence the bond

strength and microstructure of the eutectic solder. The acceptable bonding condition is determined from

the tensile

strength. Since the multiple bonds can be formed simultaneously with localized heating, the proposed ultrasonic

soldering method appears to be applicable to the high-density electronic package.
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EDS Analysis

Element wt% at% K-Ratio

AuM 2824 19 0.2401
PbM 451
SnL 67.24

Total 100

Pb-rich islands

(c) 2s

Fig. 3 Effect of bonding time on microstructure
(X400) with pressure of 255kPa
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Fig. 4 Effect of bonding time on microstructure
(X400) with pressure of 451kPa
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Fig. 5 Effect of bonding time on microstructure
(X400) with pressure of 647kPa

68

Copyright (C) 2003 NuriMedia Co., Ltd.

dlo
<
ot
m

ok 71t 79 Fig. 5(b)el
&) AuSny
o] gt H
. &<t 7tshd, Fig.
uke} go] Aulzrh 8] gl A

R
N
3
i
n)

a, & ol
o2

o 19
Ky
iy,
2
i)

41 @
)
X
o
o

-
oE
_?L
o
E
=
oE

2%

R fo
Of

o

9,

vl

P

lo

i3

it

)

P

S
g
(6=
<k
R
52

O

—

:‘;rgm %{Nv

dlo
Tr ¢ roof Y
Hﬁéfﬁ#‘
mai erlzm»

o11>'_\_4r
ZTw el
ko
N e
ooy e
Sy e
ﬁ%&-h
rlrmgﬂ
PN o
N

2y

ol Jn )

d
o

v
o o

N

N

)

oX,

1)

)

1114

dlo o
s

o

0,

2 & S B oo g
A
>
o
=
=
r.)

ol

o,
N
&
M
9,
£ o
b

<

P

>
lo o PN
e
>
c
rr
v 4o
o ?g g
£k
My 12
rlo e} o[:‘o
ol
. oo =
g{i dbz n
o4
L Y ox
12 r; )
} =
el TR T
& Aol o
X A 1o o W oah d

o2
ot
o poy
N
>,\l
|o
il
e
¢
i
vl

&+ A
255kPa® W& 7
=7t molA W, FAZe] 0.

o} &T Apolol] W o] LAt Aol o

SUTE. Au A9 ETi7h FEAHC

7359 &0 AA7E $85E

7} Alztel| Hl#ste] 7t shiTh
S @Al =9l 451kPas lske AS AT

AlZkol 0522 FHow Au AWM Wi <&

20MPa oJste] W& 1 AEE Holx|rt, H Azt

60.0

—®—-235 kPa
—®-45] kPa
647 kPa

.

o

o
T

0
=]
o
T

Tensile strength/bump (MPa)

Failed - Railed

0.0 L]

0.5 1.0 2.0

Time (sec)

Fig. 6 Effects of bonding time and pressure on
tensile strength

Journal of KWS, Vol. 22, No. 1, February, 2004



o] 122 Z/ig wel &9 &g A AW AEE Au 2HE ¥ Jrrt FAHA g F
o Fig. 7ol Uehd wie} Zo] w3t 43t a3tEe] w34 2o o3 g A WA @e o=
Zo] gAE] g B A% Awel 53.7TMPas & 4 HAUth ¥ dd A== 30~50gf/bump=
S Utk ey "3 Alzte] 2% 2 ZFoksbd Au A MIL-STD-883 tAolA AlAIg 5gf/bumpes ®F
Wyl 289 &rjd F&a FalEo]l Au Mz FATe AFHE & sisith
717k %01‘—?;33_ H=d 243 33Ee] ez <
A w7} 20MPaclahz Aashe @ES B 58 &

ol
= §

Au ZE|E W deE w su7} vige 1Be
P ARS Sasigon, 2esd o 3

()
hshd Auel @ £ a2 REF s
Z o] mk olsll & Q. - AHg slolsly]
FE YR FHoE sl AY st gy ;w‘ Az Q) £ut SgsE AL s
o AE FYskm Aol s wsich e o
etel v 45 ] 1 sl qpere] wm g 2 EE @ riel A9y wdz Sut g4
g Al7to] &e A= HeE A=r) 40 R=t=1 HHA Au o] A 543k Sl AuSnazt
gl BT o NT W\ fof== MPa %,1. /‘g/“]ﬂﬁ 7(']%]—01 WX ;]_O:]]:}_ A H‘]E‘g] _Q_;HQ,]— -/—"?—ti
H|Z=3 Uoxur elFo] =l A9} 2ou g e Tl =oAL M= et =
S L T ST TR 0 2 aga b e 48 &l f5d <4
Aol Aol AFE Aol A &gl WS o T
7 WEd A zdow FAAF Aow muEd S A
e Zb D] 9 A51KPad / 3) % AWE Ball 23} AY AwE F& 2
il A pid - - - _
A = e A7to] 0.5~2%28 H R &g o HA HF 2] W=
H HH gl i H or o AF 2 0o 2 )
b WE A Y BEE A4S 5 o] R Ay © oA oree s 7‘(3_?‘5 A=E 3¢ P A,
o elos o 4) B A7olA Agkd 283 62 WS o) 8}
Lo 11}4/\ S :‘r‘—:\:]—'o Bl 9x1=2 #zbs Ax O:] q-’.:o Au H“LE‘% 1% O]Lﬂoﬂ X‘gi‘%g —}': 2)‘3’“ Eas
et ;Z;] e ]g‘jj";j = sl Ejﬂ A AEE AL 5 W] W DA W7ol Ag
SO7F A e WY B AudZel &T - N
3} 2= 0ol Ao hiRs ik
Aol siete] ARG et dush ggee]  © 1 oo Ao SRR
AWHE AWe] 347 39871 @49 A9l Au - J)
=
Mo} Yelze] UBM Alolold Eelsigivh 2oz
gt £u9e) A AEE AT 2D B Mg 2 aps awsAaTde] Fpeis A4 W

0¥~

H A
2gow A4%E AvBES UBMAS A g 3 ol 264 BeeA dlelaz ¥
T 9UT Berh AT AR B AT sjespe e A9 o} SAEwU,

il
I_

HO
ok

1. G. Messner, I. Turlik, J. W. Balde, and P. E.
Garrou, Thin film multichip modules(1®* Edition),
International society for hybrid microelectronics,
1999

2. S. M. Hong, C. S. Kang, and J. P. Jung, ‘Fluxless
thermosonic bonding of Sn-3.5Ag solder bump flip
chip’, J. of Korea Inst. Met. & Mater., 40-6, 2002,
700-705 (in Korean)

3. Q. Tan, ‘“Thermosonic flip-chip bonding using
longitudinal ultrasonic vibration”, IEEE Trans. on
Components, Packaging and Manufacturing Tech.,

Fig. 7 SEM image of Au bump interface (bonding Vol. 21(1), 1998, 53-58

time=1s, pressure=451kPa) 4. J. H. Kim, J. H. Lee, C. D. Yoo, and D. S. Choi,
RIIEHERERE 224 19, 20044 28 69

Copyright (C) 2003 NuriMedia Co., Ltd.



70

145 oAd - fFE - A%

2

“Modeling of soldering process using longitudinal
ultrasonic’, J of Korea Welding Society, 21-5, 2003,

534-539 (in Korean)

5. A. Benatar, V. E. Raman, and K. N. Satiner,
“Ultrasonic welding of thermoplastics in the near-field’,
Polymer Engineering and Science, 29-23 1989,

70

Copyright (C) 2003 NuriMedia Co., Ltd.

1689-1697

6. Zribi, and R. R. Chromik, “Solder metallization
interdiffusion in microelectronic interconnects’, IEEE

Electronic Components and Technology Conference,
1999, 451-457

Journal of KWS, Vol. 22, No. 1, February, 2004



	[연구논문]종방향 초음파를 이용한 Au 범프의 솔더링 공정
	1. 서론
	2. 초음파 솔더링 공정의 실험
	3. 접합 조건에 대한 미세조직
	4. 접합조건에 따른 접합강도 변화
	5. 결론
	후기
	참고문헌


