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The Little Switch That Could

>inco|n Labs developed a miniature inline-series switch squeeze-film damping. The capacitive-series switch re-
that could be configured as a dc-contact switch (8 sults in a high capacitance ratio of 200-300 and has
45 um?’ contact area), or as a capacitive switch with a been tested to more than nine billion cycles.

large contact area (around 50 100

um?) and a down-state capacitance of

1-1.5 pF [13]. The Lincoln Lab switch Platinum

is based on a cantilever arm, which Contacts\;

curls in the up-state position. The can- rq\

tilever is formed using a three-layer | \

deposition process composed of 2000 Contact Region Pull-Down Electrode
A of compressive PECVD SiO,, 5000 A @

of sputtered aluminum, and capped

by a 2000-A layer of tensile PECVD .
- o . Contact Region
SiO,. The polyimide-release layer is

also patterned so as to result in corru- F /l E
gations in the cantilever surface. The v

N

\

corrugations are used to adjust the Insulators Aluminum (b) Pull-Down Electrode
stiffness of the arm and the contact
region. The curling motion of the can- §
tilever arm results in a very compact
switch (less than 50-um long) with a Platinum
Contacts

large open-state separation distance
(10-15 pm) and, thus, a very low
up-state capacitance (4 fF). Also, no-
tice that the pull-down electrode is

quite large and extends all the way to \
the anchor of the cantilever. The

pull-down voltage is 50-60 V, and an
actuation voltage of 70-80 V is used.

Contact Region

The switching time is very short ( 1 ©
us) due to the small size and mass of
the switch and the absence of the
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