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Aluminum Wire Bonding by Longitudinal Vibration
of Ultrasonic Transducer

G. B. Lee,” H. S. Kim"*

ABSTRACT

In recent years, ultrasonic has been widely applied in measurement and industrial fields and its applica-
tion range has been expanded as a result of continuous research and development. Wire Bonding Machine,
an instrument fabricating semi-conductor, makes use of ultrasonic bonding method. Specially, the method
utilizes the longitudinal vibration of ultrasonic transducer composed of piezoelectric vibrator and horn.

This work investigates the design conditions affecting the dynamic characteristics through the theoretical
and experimental analysis. It conducts separately the system identification of piezoelectric vibrator in time
domain and the modal analysis of horn in frequency domain. The integrated modeling is conductéd via a
combination of dynamic identification of piezoelectric vibrator and theoretical analysis of horn. Then com-
parison is made for theoretical and experimental results of the dynamic characteristics of the ultrasonic
transducer comprised of piezoelectric vibrator and horn.

Prom the results of the comparison we develop the design technique of ultrasonic transducer using
dynamic characteristics analysis and propose the possibility of ultrasonic bonding considering the optimal
conditions for the longitudinal vibration of ultrasonic transducer and other conditions.
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Fig. 15 View of bonded aluminum wire( ¢ 400m, x500)

Fig. 16 View of bonded aluminum wire( ¢ 150um, x 1000)
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