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ABSTRACT 

 

Various embodiments may relate to a transistor including a channel, a source and a drain in 

contact with opposite ends of the channel. The transistor may also include a first gate, and a 

first gate dielectric layer including a portion between the first gate and the channel.  The 

transistor may also include a second gate, and a second gate dielectric layer including a portion 

between the second gate and the channel. The channel may include a first oxide-semiconductor 

layer including a first oxide-semiconductor material, a second oxide-semiconductor layer 

including a second oxide-semiconductor material, and a middle oxide-semiconductor layer 

between the first oxide-semiconductor layer and the second oxide-semiconductor layer, the 

middle oxide-semiconductor layer including a third oxide-semiconductor material. The third 

oxide-semiconductor material may have a bond dissociation energy lower than a bond 

dissociation energy of the first oxide-semiconductor material and a bond dissociation energy 

of the second oxide-semiconductor material. 
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