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Introduction

Astronomical Multi-Object Spectrographs (MOSs)

TAO 6.5m Telescope
@Atakama in Chile

to Cold Optics

Gratings / Prism

:
miniTAO 1.0m Telescope
(installed in 2009)
Fixed metal slit-masks were
inconvenient when frequently
changing the target galaxies.

Telescope Field of View

o Cold Optics

(Time & labor consuming when
replacement is needed.)

L

MEMS shutter array could
be used to replace the
fixed metal-slit mask.

Experimental setup

Device structure

The visored shutter has the additional
structure to block the incident light to avoid it
from traveling through the gap around the
shutter plate and the suspension.

Light

Latch Voltage
Incident

Silicon
Substrate

Addressing simulation (one shutter)

—

Lateh

Reflection Drive Voltage

\/

Shutter plate is electrostatically
pulled inside to open 90 by degrees
when a voltage is applied.
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The visor structure provides it with
another electrostatic drive port that

could be used to latch the shutter
plate keep it at the close-position
against the drive torzque from the
substrate part.
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The timing chart to control
the voltages to the shutter,
the visor, and to the
substrate to choose arbitrary
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combination of shutters at
the latch position.
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Device Fabrications

Passivation layer

PR Mask Si

A SF,, C,F,
Ni (Visor)

Cu (Sacrificial layer)

Cr/Au

(Anchor pad) Ni (Visor&Electrode)

Si Shutter

Suspension

Recent Works

Addressing Simulation (5x5 shutter matrix
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was individually operated by the Qucs
simulation.

5 shutters were full opened (rotated 90 degree)
at drive voltages of 200V or higher, and the
others were electrically latched with the visor.
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shu e matrix (80x25,
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