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Study on the Bonding Pad Lift Failure in Wire Bonding
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Abstract

In this study, ultrasonic power of Aluminum wire bonder, bond time and bond force are investigated
and valued in order to minimize failure of bonding pad lift. We also tried to control those 3 factors
properly. We got the conclusion that if we turn down the ability of ultrasonic power or bond time, we
can get a pad lift from a boundary between bond pad and wire because pad metal and wire joining is
unstable, but it is best condition when it ultrasonic power is 100~ 130unit, bond time is 15~ 20msec and
bond force is 4~ 6gf.
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1. Schematic of interconnect wire.
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Fig. 2. Formation of (a) a ball wire bonding and
(b) a wedge wire bonding

HIde 39AZ BRHAN, dZe 847 9felof
Aol vlAe 9% HH9 248 IRt

1080

2.4

GFoE ololE dA £Y Fo AHujg v A
g ol&3d o HAFAM=e golojo HFE AHE
Sotoz #elstgot E£§ golo] HE uF 24
1(Model 2400, Dagerh)E o] &3 29 39 2
WHo g dojojy AFAEE FH3lo HIHHE
FA &

o
=

N

Direction of
Hook Travel

Hook

a8 3 4R £499 £= A
Fig. 3. Bond pull method of wedge bonding.
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Table 1. Device structure of specimen
Metal structure Thickness (A)
Field OX 4500
Poly 1500
WSI 2000
Interlayer 1500
BPSG 6000
Metal 8000
Pad material Al+Si 1%
B 2. ¥F0FE gelold 54
Table 2. Properties of aluminium wire
Material Al+Si 1%
Diameter 1.25mil
Elongation 1~4%
Melting temperature 660
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Fig. 4. Shape of bonding pad lift.
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Table 3. Evaluation of bond with the ultrasonic
power

Condx.tlon 7 75 80 100 | 120 | 200
(unit)

Fail(ea) | 42/92 | 43/92127/92 | 1/92 | 0/92 | 0/92

Pull(gf) | 527 | 569 | 710 | 824 | 911 | 34l

Min~ }061~|1.01~ |2.63~ |554~ 622~ |292~
Max 764 | 830 [1054 | 111 | 11.37 | 530

Standard| 1.19 | 271 | 222 | 1.84 | 1.12 | 0.80
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Table 4. Evaluation of bond with the bond time

Condition 5 10 15 20 35
(msec)
Fail(ea) | 12/92 | 9/92 2/92 | 0/92 | 0/92
Pull(gf) | 899 9.36 920 | 911 6.84
Min~ 64~ | 732~ | 685~ |6.22~ |3.25~
Max 1161 | 1222 | 1354 | 1137 | 867
Standard| 1.43 151 1.67 112 1.30
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Table 5. Evaluation of bond with the bond force

Condition
2 5 10 15 45
(gf)
Fail(ea) | 1/92 0/92 0/92 | 2/92
Pull(gf) | 889 9.11 9.10 7.60 No
Min~ | 427~ | 622~ |5.80~ | 3.22~ | work
Max 1052 | 11.37 | 11.64 | 10.20
Standard| 1.85 1.12 1.23 1.88
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Fig. 7. Bonding shape of 120unit/20msec/15g
condition.
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Fig. 8. Pad lift shape of low ultrasonic power and
bond force conditions.
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Table 6. Evaluation of bond with the equipment
Power Time Force Fail
T
{unit) (msec) (gf) (ea)
#1 2.10 48 36 2/92
#2 272 48 41 22/92
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