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Abstract

In recent past, a large number of devices have been
developed based on MEMS technology. As a
breakthrough technology, allowing synergy between
previously unrelated fields such as microelectronics and
bio-sciences, many new MEMS applications will emerge
that are currently identified or known. The fabrication
steps used to form MEMS devices are similar to those for
forming integrated circuits but dicing or singulation
process and packaging of these devices present some
additional complexities. The MEMS devices usually have
moving parts that are formed in the final steps of the
fabrication, typically known as ‘release’ of the device.
During release a sacrificial layer is removed so that the
device can move freely but this makes device very fragile.

Subsequent processes like dicing or any other singulation
technique on released devices, pose a real challenge as
dicing is typically done using a saw that is mechanically
stressful process. Therefore, the MEMS devices are often
singulated before release or alternatively, the device
should have some enclosures formed over them if they are
released before dicing. In case devices are first singulated
and subsequently released, the individual handling of each
die for release process is expensive and potentially
unreliable. To overcome the damages to the fragile or
released components of the MEMS devices, various
solutions have been proposed.

In this paper, we present a novel process for singulating
devices/s MEMS which may be released or unreleased,
which have fragile components and/or that have within or
without in-plane structures. A typical released device with
fragile device components is depicted in figure 1. The
process comprises spin-coating of protection material on
the back and front of the device wafer after attaching it to
holder wafer. The holder wafer is then removed and wafer
is mounted on the dicing tape and devices are singulated
using dicing saw as shown in figure 2. Individual dies are
then picked from the tape and protection material is
removed using wet and dry cleaning methods. A
singulated die with fragile device components, removed
from dicing tape before removing protection layers is
shown in figure 3. The process details, its advantages and
applications will be presented.
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Figure 1: A released device wafer with fragile
components.
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Figure 2: Protected device wafer attached to dicing
tape and singulated from the front side of the wafer.

Figure 3: Singulated die with fragile device
components, removed from dicing tape before
protection layers removal.
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