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An Intelligent Digital Micro-fluidic
Processor for Biomedical Detection
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As the electro-wetting-on-dielectric (EWOD)-based digital
micro-fluidic biochips find more applications and show their
potentialities, the functionality and complexity are expected to
increase and co-improve significantly due to the trend of multiple
and concurrent assays on the chip, as well as more sophisticated
control, reaction information read-back and system automation
for resource management.

An intelligent digital micro-fluidic processor is presented. From
circuit, architecture, system, to application, the work integrates
the functions of droplet control, actuation, location sensing and
capacitive measurement window. Further BIST for circuitry, faulty
microelectrodes, chip flatness after post-fabrication, and droplet
category classification are achieved. This novel prototype solves
lots of traditional development bottlenecks to implement the
easy-to-control, easy-to-monitor, system automation and high
accuracy sensing for bioassay detection purposes. Fabricated
in standard 0.35um CMOS process, this prototype occupies
30x60 microelectrodes with measurement window, where
the high resolution capacitive readout circuit is employed.
Measured results show droplet examines can be functioned and
the sensitivity of location detection is 1.3fF and 0.39fF for high
resolution readout circuit. These experimental results highlight
that our proposal can be used for the huge amount of bioassays
and big-data analysis in a very efficient and effective way.
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The block diagram of our proposed bio-processor (FPLOC)



