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Summary: This work presents two families of Knudsen pumps, one for high vacuum generation and the other for high flow generation. These
pumps are based on thermal transpiration in narrow channels that have a thermal gradient. Gas is transported from the cold end to the hot end
using free-molecular flow without any moving parts. The high-vacuum Knudsen pump uses surface-micromachined elements to form a cascade of
162 stages that are monolithically integrated. It can achieve a vacuum level of 0.9 Torr (0.12 kPa), and a compression ratio of 844. The high-flow
Knudsen pump uses dense arrays of vertically oriented through-wafer channels to provide parallel pumping. At atmospheric pressure, it can provide
a maximum measured air flow rate of >200 sccm with a response time of <0.5 sec. The high-flow Knudsen pumps are cascaded into multi-stage
pumps using stacked and planar arrayed architectures to increase the output pressure head.
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