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Abstract: This study was focused on the feasibility of ultrasonic bonding of Au stud flip chip bumps
on the flexible printed circuit board (FPCB) with three different surface finishes: organic solderability
preservative (OSP), electroplated Au and electroless Ni/immersion Au (ENIG). The Au stud flip chip
bumps were successfully bonded to the bonding pads of the FPCBs, irrespective of surface finish. The
bonding time strongly affected the joint integrity. The shear force increased with increasing bonding time,
but the 'bridge’ problem between bumps occurred at a bonding time over 2 s. The optimum condition
was the ultrasonic bonding on the OSP-finished FPCB for 0.5 s.
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Fig. 1. Fabrication method of Au-stud flip chip bump used in this study.

2.2 =30 Mgt

Coining 383 223 AL FHH
A (M9, Lourier Co., US.A)E A-&3te] 43 5
At Coining 34 -& A 34817 eiM, HE &
g2 gejsl TYY WX E s wake =
FEY REZE WA F, 2 Mg A
FAPAAE ] 7 (SEM: Scanning Electron Micro-
scopyys &3te] #23 T} Coining 33 %, A
T AZE 0.1 28H 2 271X 288t 280
AEE T8t om, oln) 9, F3491 HE
42 22t 16 W, 40 klz9} 2 kef2 224815l Th.

N I-N‘

2.3 HES B 2

253 HgE 894 AR E 408 13
7] fel A, AZFA FAE ALRSHY] ved
(mounting) 3t St vF-HH A H-S Anjx| 9} &
Friu BH & AME St R dilo] =2
=5 24 AAEth 24 E EU Ee
TH__"_‘L~ _jgtﬂ-oﬂx] 3-1_'—7(4 g}o] ol =+ Eo]é‘l—:'&_’_zr

AP A P 7 (SEM: scanning electron microscopy)
o] kg 2ol u] ] (BSI: back-scattered electron
image) EE=& AHE-sho] FR dHS A2
o}

2.4 HEH A o OHH 2E
250 38 F 4% 20 we TPQ v

S 3% J1% Alole) 4 F AEe] WIS B
71 Y8lA, A A8 7] (PTR-1000, Rhesca Co.,
Japan)E AH&-3to] Tho] e AlE S HA S
HU &4 stFol 5kefdl 2EAL ZF Ao |
kef £F &2 AHE-St] A8t A &=
9} Fol= 22t 0.2 mm/sQ]- 5umz 1A
At e wshe] A90-g #E37] HsiM A
A & d S SEME AME-Ete] BEailom,
A=A 74 XA £37] (EDS: energy dis-
persive X-ray spectroscopy)S AH-8-3to] HhH -
G
3.&83% 3 nF
3.1 Coining 3
ZHE HE Ertd s BET ailo] AP,
olol) wa} okzke) o] Wazh WA EHAl W, up
A B Aol WE 7be) £l 218 F 23)5
o] A AL Zo| 1, IR L il o] {
BAS S 38 e S, 49 A
0% e AxHa) A 285 4T Ao
commg +4& sy 2 2‘C_‘ coining ¥
Oﬂ = commg —5~7é %9,] /\511: H—]EZQJ 8:1)\10
BT, YEo) $710) w2l wxe) WgE
Z 7Vt 21, 1.5 kef ©]8F2 coining 35S 732
°ﬂL e siA W27} FA3t HA] ggkon, vt

¢ l

_1

Microelectronics & Packaging Society Vol. 14, No. 4 (2007)



= 2.5 kef o] &4e] 49 ol A= WLt Hrtst
A AE o] wo] Wz et Y7 HEhE = bridge H
Zgol HARHE AT F AT Wb B A+
ol A A28 Au 2B = W coining 3 A
2 2 kegfo] BFO 2 1027 7N FE AYS

T AR

7

T, oA EE AT Aot HE AEE
HE A7) S7Hgel wet vl §- RIZsAl Hstat
Aok Ml Au =F¥ FPCBY] 7%, HE A7kl
0.1 oA 2 22 Z71etel wet JE 2=t 139
NollA] 222 No.2 |43 0 2 Z7131%t}. o] 8
A= Lukd] AR A1 Aaet AR F

Hgo 2HE WTE 285 4 A HAE

35

30

Z E/n

g 20 - !‘I/ E/l

g 151 i E\. /

@ 10+ —mu— Electrolytic Au
5[ 2 Iy

1 L 1 1

1 1 1 I i I
060 02 04 06 08 10 12 14 16 18 20
Bonding time (s)

Fig. 3. Die shear strength of Au-stud bumps ultrasonically
bonded to FPCBs at a bonding load of 2 kgf for
different bonding times. Three different surface
finishes were employed: electroplated Au, ENIG
and OSP.
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Fig. 5. Fracture surfaces of Au-stud bumps die-sheared after ultrasonic bonding with electroplated Au for 0.1 s (a) and

2 s (b).
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