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Flapper-nozzle Valve Fabrication Using Silicon Micromachining and

Flow Charaterization
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Abstract

One of the concerns in micro fluidic valve designs is that of reverse direction leakage. This paper
designs and fabricates a new fluidic valve to achieve zero leakage. The design uses flapper and nozzle
elements. In the forward direction the working fluid pushes the flapper upward to allow flow. In the
reverse direction, the flapper pushes against the orifice seat, and thus, no flow can be generated,
unless the flapper or nozzle element breaks. The nozzle element fabrication involves fabricating an
orifice by wet etching of (100) wafer. The flapper element fabrication involves 20um deep patterning
of the negative image of the flapper, followed by wet etching from backside. Flow experiments were
conducted with DI water as the working fluid, and the results are compared to analytical predictions.
The results show that the developed flapper-nozzle valve achieves a true diodic flow characteristic.
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