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Study of Interfacial Bond-area Increasing Process during Thermosonic Microbonding
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The purpose of the present study is to comprehend interfacial bond-area increasing process during thermosonic bonding. The
influence of bonding conditions on interfacial bond-area formation was discussed based on results of numerical simulations and
experimental results. As a result, the center bond formation was mainly done by micro frictional slip at the bond interface under
low ultrasonic power and low load conditions. On the other hand, the periphery bond formation was done by wire (or bump) side
surface folding under high ultrasonic power and high load conditions. Both processes of wire bonding and flip chip bonding exhibited
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common characteristics in the interfacial bond-area increasing processes, although the bonding condition ranges were different.
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Fig. 8 Effect of bonding conditions on total micro frictional
slip for barrel type bump. T'=473 K, f, =60 kHz, P =392
MPa, 4, =50 nm and P =196 MPa, 4, = 30 nm.
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Fig. 9 Au-Al intermetallic compound on ball surface after

wire bonding (SEM). () Tygee = 523 K, Fypp = 0.95 N, £ =
200 s, AH | Hy = 66.9 %, (0) Tyqge = 353 K, Fy =050
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Fig. 10 Schematic illustration of bond-area increacing process.
mmmrnd

/] B 47 4T (46 ~ 491
aEHiTAHIL

)



20mm

25mm

RESRRFTECTWHRY., T+—AT 4 TIZEVE
WMERKEXLRY AQH/ Hy =359%), AEEO &
ERELSD. Zhid, Fig. 9 (a) ® WB OREFEDRERIC
BT 5. Tbb, Fig 11 (b) Tk, BFREIRSIC X
BRETROBPRIACTOHRVI LEEKRLTY
5. £, WBOH—EY =y 7 ERITBONTR—V%E
KEWMEhBEM4TIE, —RIC, FETNVBEDEVE
ClnZ eRmbh TV,

BLEDZ 5 b, WB & FCBIZHIT 58 HFH M
ADOREERFEROWRNF — I, HBER/RBEDHDHZ L
Bb»b. LiL, FCBTiE, Fy &Yy —LMTTR
D AELRT L, WB & W IRBMRIBOEES /NS RY,
bz, AV, ANrTRIBRE TN TR T
TWAH, R UREEREMNBREYE X DEEREIT
BRoTWa.

6. FE
AR TIX, A D OBEBITREREELEEL, WB L

———>FCB NDERZITV, AEEABERERIBE L RRHIZH

CC&. AR TELNIZERRELZUTICRET.
()WBDOHF—FY =y 7ERILBVT, F—ILVOEH
BABOMITE U BT, BEBRAMOBEAFROR
EFREE CRET Y BAEENICELS. TOREE
ERICBROBERPTRSND.

Q) BEBEBMAEEOR—N (RT) OEFRESH
WAELREME (WE, BFEONRT—INEVEH) T
X, AETRBTEEOIRAE TV BEL, BESIE
RENnB.

(3) BEREMBMEEDR—N (R0 7)) ZRBIIKRERS
FHEM (HE, BEEOT—2REVEM) T,
TAx=NT 47T EY, REABECERESERSH,

RET_Y PRI AT THRY,

(4) WB & FCB Ti%, ®R— i "V 7OES RTBER
FEERZBICEVRS B0, EAEHEERLR, RE
TR IE, BT AREAFETS.

BE IR

1) J.Schwizer, M.Mayer, et al., "Thermosonic Ball
Bonding: Friction Model Based on Integrated Microsensor
Measurements," IEMT Symposium, Austin, USA (Oct.
18-19th, 1999), pp. 108-114.

2) REHESE , EDEt, RFEE, fEEZ, " 7)Y
v 7F v TREREEE Lo TERRBEICRET 207
Z D FEREEIEFHA] , ” Mate2000, Yokohama, vol. 6 (2000), pp.
169-174.

3) BiEEER, AHER, WAL=, BEERARES
HHIEES 7 u Y R TR 5 REEHER ORMEIRE, ”
Mate2003, Yokohama, vol. 9 (2003), pp. 67-72.

4) BREEE, AMREh, BEEEIER», " BFES 20mm
AREZBIZL B 7Y v TFoTRUT 47" Mate'97, €——
Yokohama, vol. 3 (1997), pp. 9-14.

5) Y.Takahashi, S.Shibamoto, and K.Inoue, "Numerical Analy-
sis of the Interfacila Contact Process in Wire Thermocompres-
sion Bonding," IEEE Trans. on Compo. Pack. and Manuf.
Technol., Part A, vol. 19, no. 2 (June 1996), pp. 213-223.
6) AIREA, AEB—, WAHET, "Aul AlORE
BB HEERAOER LHEMOER,” AR
4k, 8 413 (1977), pp. 1154-1160.

7) FnsEE, BEERE, HEK, REKE, TBTE
BFF#\E % % F\ 72 Chip On Chip H:4iTBA% ,” Mate2003,
Yokohama, vol. 9 (2003), pp. 51-56.

E-mail: takasy@casi.osaka-u.ac.jp, tomi@cm kyushu-u.ac.jp
BHCREE (EET) 0 emall
TELVAEANS

WX DRELBEL. EADE®
25252k,

AERN F4R—IUT 6R—D BT

(CDRATIZL35BE#EE L TWET)



