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A Low-Volume, Low-Power Preconcentration
and Gas Separation System

This project is developing the next-
generation gas separation/analysis 
system for the WIMS µGC. The three-
chip microsystem, dubbed “ORION,”
is being designed to minimize mass to
p e rmit high-speed temperature pro-
gramming and is thermally isolated for
very low operating power. The chips
plug directly together to eliminate any
ex t e rnal tubing, avoiding the cold-
spots, dead volumes, and band broad-
ening it can cause. The three chips
form a modular low-power, high-speed
separation system, several of which
can be operated in parallel and inde-
p e n d e n t ly temperature-progr a m m e d
for the high-resolution analysis of
gaseous mixtures. The new preconcen-
trator has been designed to allow
adsorbent loading after chip sealing

and release. The preconcentrator
and separation column use single-
crystal silicon walls, are sealed
using CVD dielectrics, and are
t h e rm a l ly isolated on dielectric
membranes. This project is sup-
p o rted by the Engineering Re-
search Centers Program of the
National Science Foundation un-
der award number EEC-9986866.
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A low-power CVD-sealed separation column with
boron-doped silicon walls on a dime.

The “ORION” gas separation/analysis system,
consisting of a preconcentrator, a
dielectrically isolated separation column,
and a multi-element detector.
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