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6. Project abstract (up to 200 words) to be shared with judges: 
 
A Thin Film Transistor (TFT) is a type of Field-Effect Transistor (FET) device. In contrast to the regular FET 
which is used for the VLSI with small dimensions, the TFT is mainly used for the large area electronics, 
such as displays and sensing technology. The TFT consists of an active semiconductor layer as a channel, 
a dielectric layer as a gate insulator, and the metallic contacts for source, drain and gate metallization. 
BioTFT is a TFT with a biofunctionalized channel used as a biosensing device. Recently, bioTFTs are 
gaining more popularity due to their high sensitivity and selectivity as a biosensor, simple fabrication 
process, and low cost. 

This project focuses on the design of microfabrication process to fabricate a Zinc Oxide (ZnO) based TFT 
and studies its biological sensing application.  ZnO is a semiconductor material with promising properties 
for making a sensor device. The ZnO based TFT has been improved by the addition of small amounts of 
Magnesium (Mg) into the ZnO to form the MgZnO that makes up the TFT channel area.  MgZnO 
improves the performance of the bioTFT, providing easier process, better stability, repeatability with the 
same high level performance, and sensitivity.  

As part of this project, a processing design based on deep and comprehensive understanding of 
microelectronics fabrication is crucial. A similar fabrication process could be adapted to be applied to 
many semiconductor devices, especially the devices built on glass substrates. Several key fabrication 
processes were learned and experienced, such as lithography, metal deposition, etching, RCA cleaning, 
lift off, and the essential laboratory procedures. Then all processing steps were integrated and designed 
to permit the fabrication of a BioTFT with high performance and stability.  

 
 
 


