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EFFECT OF ULTRASONIC POWER ON
THE WIRE BONDING STRENGTH

WANG Fuliang HAN Lei ZHONG Jue
(College of Mechanical and Electronical Engineering,
Central South University, Changsha 410083)
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Abstract: The PZT driver signal during bonding process and
the shear test force of the corresponding wire bonding point are
acquired as the indicator of ultrasonic power and bonding
strength respectively in the large aluminum wire wedge bond-
ing experiments. The bonding force, temperature and time are
4.7 N, room temperature and 100 ms respectively, which are
selected according to industrial practice. The effect of ultrasonic
power on large aluminum wire wedge bonding strength is stud-
ied by changing the ultrasonic power rate, which is defined as
the rate between set and maximum ultrasonic power. 1 000
times bonding experiments in 20 groups are done, with 20 kinds
ultrasonic power rate set between 15%~100%. Correlation be-
tween the ultrasonic power and the bonding strength is found.

When ultrasonic power is less then 1.0 W, the bonding strength

will increase with the power increase while the fail bonding will
decrease, and the opposite will happen when ultrasonic power
is larger than 1.6 W. Only when ultrasonic power is between
1.0 W and 1.6 W, can stable and high yield bonding be reached.
And when larger then 3.5 W, there are no obvious rules.
Moreover, ultrasonic power is effect by ultrasonic power ratio
and other uncontrolled factors such substrate quality, restricts
between tool and wire, and so on.
Key words: Wire bonding strength

Ultrasoninc power

Wedge bonding
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and the analysis of the influences of magnetic forces to the nu-
tation and the precession of the rotor, the effects of the magnetic
forces to the rotor are divided into four basic supporting com-
ponents. Their different influences to the stability of the nuta-
tion and the precession are discussed respectively. The propor-
tion of the four components can be adjusted by a controller to
change the damping characters of the nutation and the preces-
sion, and achieve a high speed operation. Based on the study,
the principles of controller designs for flywheel systems sup-

ported by active magnetic bearings are summarized, and they
provide a direction for designing effective controllers for the
systems at high rotation speeds.

Key words: Active magnetic bearing Flywheel

Gyroscopic dynamics  Control principles
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