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Fabrication of an on-sensor microfluidic device to measure sample flow
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Microfluidics systems offer small feature size, high sensitivity, and low cost. So, they are used with many sensors. CMOS 
integrated circuits have largely been the exception because of making electrical connections to the circuit and liquid 

connections to the microfluidic network. This paper describes techniques to integrate microfluidic systems with CMOS sensors 
that can be translated into production. The usefulness of this method is then demonstrated by tracking fluorescent particles 
flowing through a microfluidic network using an integrated CMOS sensor.

In this work, two fabrication techniques are compared for building microfluidic networks on a CMOS sensor. 
Conventionally, Poly(dimethylsiloxane) (PDMS) is used to make microfluidic devices on a glass substrates. In such devices, 
the microfluidic chamber is formed using a master, peeled off, and bonded to the glass using oxygen plasma bonder. This 
technique was modified by using uncured PDMS as a bonding agent for the microfluidic chamber. For the second technique, 
pressure sensitive adhesive (PSA) was used to make the device. The tape was patterned using a laser cutter, cleaned, and laid on 
the CMOS sensor. The device was sealed by placing a slab of cured PDMS on top. The performance of the devices made using 
these two techniques is explored in this work.  After fabrication of the microfluidic on-sensor devices, microparticles were 
allowed to flow inside the microfluidic chambers and a video was captured by the CMOS sensor. This data was analyzed using 
Matlab to track the samples and determine the flow rate.
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