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Experimental setup

Device structure

Latch Voltage

Light

The visored shutter has the additional gi:itﬁ‘mxe
structure to block the incident light to avoid it

from traveling through the gap around the

shutter plate and the suspension.

Addressing simulation (one shutter

TAO 6.5m Telescope
@Atakama in Chile

miniTAO 1.0m Telescope
(installed in 2009)

Fixed metal slit-masks were
inconvenient when frequently
changing the target galaxies.
(Time & labor consuming when
replacement is needed.)

MEMS shutter array could

be used to replace the
fixed metal-slit mask.

\ / Drive Voltage

Shutter plate is electrostatically
pulled inside to open 90 by degrees

o~ when a voltage is applied.
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The timing chart to control
the voltages to the shutter,
the visor, and to the
substrate to choose arbitrary
combination of shutters at
the latch position.
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Device Fabrications

The visor structure is
formed by the two-
step electroplating
processes onto the
Passvaton layer gy tter pattern to
cover the gap.

The final sacrificial
release is performed
by the buried oxide
VisoraElectrode suspension  RIE process of CHF
to minimize the risk of
device rupturing and
the in-process stiction.
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Cryogenic operation

The selected shutter
was fully opened at
120V. (140K)
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