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Development of Fine-Pitch/High-Production Flip-Chip ESC Process
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Abstract

With the reduction in size and weight of electronic devices, and the speeding-up of signal transmission, the flip-chip technique has
rapidly become widespread. The flip-chip technique, however, involves problems associated with mass-productivity and the
reliability of fine-pitch connection. Accordingly, we have developed an Epoxy encapsulated Solder Connection (ESC) process that achieves
an Au-Sn alloy junction by physically breaking the surface oxide film of solder formed on each electrode on a substrate by an Au bump
through pressurization to thereby bring the Au bump and the newly-formed surface of the solder into contact, and heating. Using the ESC
process with mounting conditions optimized, we realized fine pitch connections at an interelectrode pitch of 50 gy m in a process time of
1 sec. The reliability of the fine pitch connections was verified by Thermal Cycle Tests (TCTs), Pressure Cooker Tests (PCTs), and
observations by Scan Acoustic Tomograph (SAT). In addition, an Epoxy encapsulated Solder Connection 5th (ESCS5) technique,
which is an ESC process derivative technique using thermosetting resin containing solder particles, also showed practically

satisfactory reliability of fine pitch connections at an interelectrode pitch of 150 g m.
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Fig. 1 Shipment prediction of flip chip product.
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Fig. 2 Process flow of ESC process.
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Fig. 3 Connection resistance value corresponding to each flip-chip process.
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Fig. 4 150 p m pitch TCT, PCT test result and joining section photograph /
Scan Acoustic Tomograph (SAT) observation.
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Fig. 5 50 p m pitch TCT, PCT test result and joining section photograph /
SAT observation.
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Fig. 6 Experiment method and join observation of ESC5 process.
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Fig. 7 ESC5 (Au bumps) TCT, PCT test result and joining section
photograph observation.
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Fig. 8 ESC5 (Solder bumps) TCT, PCT test result and joining section
photograph observation.
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