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Bio Thin Film Transistor

Research Challenges

Motivations and Objectives
❑ Zinc Oxide (ZnO) is a semiconductor material, which makes the 

device fabrication process easier: Low cost.

❑ Small amount of magnesium into ZnO improves its electrical 
performance: Increase the sensitivity BioTFTs.

❑ To create a high sensitivity, high selectivity bio sensor

❑ The addition of Mg allows BioTFT to sense a higher range of 
Biochemicals without worry of erosion.

 Successfully fabricate a batch of TFTs going through the fabrication 
process.

 Apply the Bioprocessing to the TFTs to make them into Bio TFTs.

 Test and measure the properties of the TFTs before and after the 
biology application.
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 TFTs are tested and measure twice with 4probe machine

 Probes are placed on both electrodes and their corresponding gate 
of a single device

 Differing voltages are applied to receive valuable electrical 
characteristic data, primarily the transconductance.
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❑ Too much Mg concentration damages the crystal structure of  ZnO, 
thus degrading the electrical performances ---- Control Mg in a low 
concentration range to get optimized result. 

❑ Achieve a good and proper run of TFTs to initiate the Bioprocess

A MgZnO bio TFT was fabricated 
with high performance, stability, 
repeatability, selectivity, and 
sensitivity, which can be used to 
diagnose cancer and detect 
biochemicals such as enzymes, 
antibodies, DNA immobilization, 
and hybridization.


