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(54) Quantitative biopolymer detecting system using monolithic piezoelectric cantilever by
resonant frequency shift, method for fabricating the same system and method for detecting
biopolymer quantitatively using the same system

(57) A method for detecting a small amount of bi-
opolymer by using resonant frequency shift of PZT mon-
olithic cantilever system using a cantilever includes: an
infinitesimal fluid transfer system having an inlet for al-
lowing a reactant to be injected therethrough and an in-
finitesimal introduction channel for connecting the inlet
and a reaction chamber; and a cantilever sensor in-
stalled in the reaction chamber and having a cantilever
with one end fixed at a substrate, a piezoelectric capac-
itor for self-sensing and actuating on at least one side
of an upper surface and a lower surface of the cantilever
including a piezoelectric film, a lower electrode formed
at a lower surface of the piezoelectric film and an upper
electrode formed at an upper surface of the piezoelectric
film, an electric pad for applying electricity to the lower
electrode and the upper electrode, and a molecular rec-
ognition layer formed at at least one surface of the can-
tilever and so as to interact to an target biopolymer. Ac-
tuating and sensing can be applied to the cantilever us-
ing monolithic PZT cantilever without using an additional
external actuator, so that the size of the cantilever sen-
sor can be considerably reduced and coupled to a fine
fluid transfer system to measure a very small amount of
biopolymer.
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摘要(译)

通过使用悬臂的PZT整体式悬臂系统的共振频移来检测少量生物聚合物
的方法包括：无限小的流体传输系统，其具有允许反应物通过其注入的
入口和用于连接入口和的入口的无穷小引入通道。反应室;悬臂传感器安
装在反应室中并具有悬臂，其一端固定在基板上，压电电容器用于在包
括压电薄膜的悬臂的上表面和下表面的至少一侧上自感测和致动，形成
在压电薄膜的下表面的下电极和形成在压电薄膜的上表面的上电极，用
于向下电极和上电极通电的电焊盘，以及在其形成的分子识别层悬臂的
至少一个表面，以便与目标生物聚合物相互作用。使用单片PZT悬臂可
以在不使用额外的外部致动器的情况下将致动和感测应用于悬臂，使得
悬臂传感器的尺寸可以显着减小并且耦合到精细的流体传输系统以测量
非常少量的生物聚合物。
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