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SATIT SEEMUNGKOON : DESIGN AND FABRICATION OF DETECTOR
FOR PARTICLE SUSPENDED IN SOLUTIONS USING MEMS
TECHNOLOGY. THESIS ADVISOR : NIMIT CHOMNAWANG, Ph.D.,

120 PP.

MEMS/PARTICLE COUNTER/MICROFLUIDIC

In the thesis, detectors for counting particle that suspended in electrolyte
solution are designed and fabricated. The detector development technologies include
printed circuit board (PCB) and Micro-Electro-Mechanical Systems processes.
Microchannel metallic molds are constructed by using UV lithography and Ni
electroplating onto graphite and glass substrates. The microchannel structure is
replicated into a Polydimethylsiloxane (PDMS) silicone bulk by casting method. It is
treated by oxygen plasma and bonded onto a glass substate to form a complete
microchannel. The smallest part of the microchannel is 50 um wide, 70 um high and
140 um long. Two Ti/Cu/Ni/Au electrodes are fabricated across this smallest part of
the microchannel for resistance measurement. With a simple voltage-divider method,
resistances of the electrolyte filled micro-channels are recorded by an ohmmeter as
well as data acquisition card with a LabVIEW software. The polymethacrylate
particles, with a diameter of 40 pm suspended in water, are used in the counting
experiments. Since the particle resistivity is higher than that of electrolyte solution,
presence of particles in between the two electrodes increases a resistance of the
microchannel. Changes in microchannel resistance by the particles are predicted by

a resistive equivalent circuit mathematical model. The developed model gives more



accurate resistance changes in comparison with the conventional Maxwell's
approximation. In counting experiments, a pre-determined volume of electrolyte
solution with a particle density is injected into a detector by a syringe pump.
Unfortunately, signals recorded from a single detector are too noisy. To reduce noises,
an additional detector is loaded with a blank electrolyte solution. Noisy signals from
both detectors are subtracted and filtered by a 55Hz to 10kHz band-pass filter.
Furthermore, the filtered signals with amp litudes less than a threshold voltage of
+/- 0.03 V are eliminated. Finally, voltage peaks due to resistance changes by the
particles are couted. For electrolyte solution with particle density of 22, 44 and 66 per
1.8 ul, the dual detectors predict average density value of 18, 38 and 52 per 1.8 pl.
These values are obtained by statistical analysis from 218 particle counting intervals,
each of covers duration of 2 seconds. Considering particle adhered to the walls of the
syringe, feeding tubes, and microchannel itself, the resulting less numbers of counted

particles are reasonable ones

School of Electrical Engineering Student’s Signature
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