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Abstract; On the basis of the inverse piezoelectric effect of the PZT (Pb based Lanthanum doped
Zirconate Titanate) , a micro diaphragm piezoelectric pump was designed and fabricated. By converting
the electrical energy into mechanical energy, the microfluidic control of liquid was realized. The micro
pump was consisted of two parts, a micro actuator and a micro check valve. The micro actuator was
mainly used to provide a driving force for the liquid, and the micro check valve was taken to control
the flow direction of the liquid precisely. With the simulation analysis of the displacement and shape of
the PZT-Si diaphragm, the design size of micro actuator was determined and the driving liquid
performance of the actuator was estimated. By using eutectic bonding, grinding thinning, ICP-RIE
(Inductively Coupled Plasma-Reactive Ion Etching), excimer laser processing and other micro
fabrication processes, the micro actuator and the micro check valve were fabricated, respectively. A

driven testing of the micro pump was carried out. The experimental results show that the resonance
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frequency is about 70 kHz, which can drive the displacement and movement of liquid with a

micrometer volume. When the driving signal is 30 V,_, at the frequency of 600 Hz, the drive flow rate

of liquid is about 65 pl./min. The fabricated micro pump is characterized by a small volume and good

linearity.

Key words: microfluidic analysis system; diaphragm piezoelectric micro pump; Pb based Lanthanum

doped Zirconate Titanate (PZT); micro check valve; inverse piezoelectric effect; driving

simulation; micro fabrication
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Fig.1 Structure diagram of micro pump
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Fig. 4 Amount of displacement at center of diaphragm
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Fig. 5 Displacement shape simulation of diaphragm
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Fig. 6 Fabrication process of micro drive
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Fig. 7 SEM image of diaphragm micro drive
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Fig. 8 Fabrication process of the micro check valve
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Fig. 14 Testing process of micro check valve
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