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Photos A new application of "controlled collapse" assembly recently reported by SET and
Newsletter CEA-LETI allows fluxless chip to wafer sealing of hermetic cavity devices such as

Updates MEMS.

HT'::%NQ Figure 1 shows the essential features of the patented process. The capping chip

- solder bump diameter is greater than the height of the seal ring solder. This height
differential, as illustrated, holds the cavity open for vacuum or controlled-atmosphere
filling before sealing.
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PROCESS
Process steps for fluxless hermetic sealing include:
e Align and tack the chips in place on the surface of the wafer.

e Bring the completely populated wafer under vacuum in the chamber of the
specially-modified SET300 aligner-bonder.

e Remove solder surface oxide by introducing oxide-removing gas to the chamber to
prepare the Indium bumps and seal ring are for assembly.

e Purge the chamber and return it to vacuum.

e Heat the wafer to collapse the bumps and seal the vacuum cavity.
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As the bumps collapse, the surface tension of the molten solder brings all of the chips
into optimal X — Y alignment. The wetting pads are designed so that the collapse of
the outer bumps lowers the gap enough to bring the seal ring solder into contact with
its wetting pad, completing the fluxless solder seal.

Figure 2 shows a single device after ball collapse and sealing.

COLLECTIVE BONDING
AND SEALING BY COLLAPSING

ADVANTAGES

While chip to wafer assembly has lower throughput than wafer-to-wafer assembly, it
offers several offsetting benefits. All of the capping die can be pre-tested and known
good. Wafer devices can be pre-tested, to avoid capping unsatisfactory devices. Both
of these are yield advantages.

Chip to wafer bonding offers flexibility in both die size and die technology. Wafer-to-
wafer assembly requires identical devices of a single technology, and bonds all chips
and devices, including bad ones.

Wafer assembly does not offer the self-alignment of chip assembly. Wafer to wafer
assembly requires maintaining flatness and XY tolerances over a far greater distance
than chip-to-wafer bonding.

In summary, controlled-collapse fluxless hermetic sealing as developed by SET and
CEA-LETI promises many commercial advantages.
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