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Bonding 4in Silicon Wafers
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Abstract:

Geegah is investigating ultrasonic imaging of embedded
patterns at the bonded interfaces. Bonded Silicon wafers
are a useful tool for exploring embedded patterns in
Silicon. Here we present our initial development efforts
to evaluate the bond quality between unpatterned wafers.

Summary of Research:

Two double side polished wafers were used for the
bonding process. It was critical that the wafers had a
bow of less than 30 micrometers and total thickness
variation (TTV) of less than 5 micrometers [1][2][3].
The commercial wafers that were used during these
experiments had a bow of less than 10 micrometers.

The two Silicon wafers were prepared by first processing
in the MOS clean station followed by the spin rinse
dryers. Bond quality is highly dependent on surface
cleanliness. The wafers were cleaned in a fresh MOS
clean station chemical batch to ensure a high-quality
clean.

After the MOS cleaning, the wafers were immediately
placed into the SB8e bonder. The Oanodic BPSG_Si
NOSPACERS recipe was used. This heated the chamber
to 100 °C, vacuumed down to five millibar, heated up
to 300 °C, and then forced the wafers together. The
step where voltage was applied to the wafers was
skipped since it shorted the high voltage supply and
caused the recipe to time out. The bonded wafers can
be removed from the chamber after the cooling process
has completed.
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Figure 1: Bonded wafers with speckles and blade test (Schott IR,
coax stitched image).

The Schott IR Inspector was used to inspect the quality
of the bond. Lower quality bonds usually have small
speckles of trapped moisture, as seen in Figure 1, which
also illustrates the blade test applied to qualitatively
assess the strength of the bond. Dust trapped between
the wafers when bonding can be seen in Figure 2 due
to the fringe pattern created around it. Finally, Figure
3 shows the good bonding results we achieved with
minimal speckles and fringes.

Cornell NanoScale Facility



Conclusions and Future Steps:

A simple process for bonding Silicon wafers was
successfully developed using tools at the Cornell
NanoScale Facility. Future steps include reducing the
SB8e bonding temperature down to room temperature,
which could reduce bonding time as it avoids a slow
cooldown step in the bonder recipe.
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Figure 3: Bonded wafers with no speckles/fringes (Schott IR, coax
stitched image).
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