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As semiconductor device are reducing in scale, the flip chip assembly becomes an attractive scheme for use in
high performance and miniaturized microelectronic packaging. In this study, thermosonic bonding was applied to
a chip with gold bumps flip bonding to an alumina substrate with a copper conductor. The gold bumps were first
thermosonic boned on the chip based on the conventional wire bonding process, and a chip with gold bumps was
then flip onto an alumina substrate using thermosonic bonding. A silver bonding layer and a diffusion barrier layer of
titanium were deposited on the surface of copper conductor to improve the bondability and bonding strength. One
hundred percent can be achieved for a chip with gold bumps onto a substrate using appropriate bonding parameters.
The bonding strength is much greater than that stated in JEDEC standards. The effects of three bonding parameters
on the bonding strength were investigated, including bonding force, ultrasonic power and bonding time. The
reliability of the high temperature storage test also was verified in this study. The experimental results indicted tha
bonding strength increases with increase bonding force form 300 to 995gf, and then bonding strength maintains a
steady value after bonding force higher than 995gf. A high ultrasonic power resultsin greater bonding strength since
more thermal energy could promote the inter-diffusion between the silver bonding layer and gold bumps. The
bonding strength did not degrade after prolonged storage at elevated temperature after HT S test. Thus, the reliability
of HTS for gold bumps onto the silver bonding layer is not a serious concern. According to experimental results in
this work, the chip with gold bumps flip bonding to the silver bonding layer not only provide an excellent bonding
strength and bondability, but also has a greater reliability for the HTS test. This technology has apotentia to be
applied to the electronic packaging or LED packaging.

Keywords: Thermosonic flip-chip bonding, copper pads, high temperature storage.
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