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Piezoelectric-Actuated Polydimethylsiloxane(PDMS) Micropump with Diffusers

(Jin-Ho Kim - Young-Ho Kim * Yong-Sang Kim)

Abstract - The low-cost, simple structured micropump which is actuated by piezoelectric-discs,

is fabricated with

polydimethylsiloxane (PDMS) and the performances of the micropump, such as pump rate and backpressure, are
characterized. The PDMS micropump with diffusers instead of passive check valves as a flow-rectifying element was
fabricated. The deflection of glass diaphragm measured by atomic force microscope (AFM) is about 0.4¢m when applying
a 150V square wave voltage at 300Hz across a 300um thick piezoelectric disc. While the square wave driving voltage is
applied to the piezoelectric disc of the actuator, the flow rate is measured by fluid displacement variation of the outlet
tube. The flow rate of micropump increases with enhancing the applied voltage due to the increase of diaphragm
deflection. The flow rate and the backpressure of the micropump with diffusers are about 329gf/min and 173Pa

respectively for the above mentioned deflection conditions.
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Fig. 1 The structure of the proposed micropump. (a) The
cross sectional view of the micropump, (b) The top
view of the PDMS layer, {c) The top view of the glass

layer.
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Fig. 4 Fabrication process of patterned PDMS repilica.
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Fig. 5SEM image of patterned PDMS replica.
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Fig. 6 Bonding of PDMS layer to glass layer and fabrication
of actuator. (a) Bonding of PDMS layer to glass layer,
(b) Fabrication of piezoelectric actuator.

27 M=EE olojaz H=e| AMH,
Fig. 7 Photograph of the fabricated micropump.
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Fig. 9 Schematic drawing of flow rate measurement setup.
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