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Abstract  
This work investigates the impact of cryogenic measurements on the performance of indium 

gallium zinc oxide (IGZO) thin-film transistors (TFTs). For IGZO TFTs, a double-gate configuration 
and low temperatures are necessary to achieve the normally-off operation of nFETs. We analyzed the 
on-current, threshold voltage (Vth), and subthreshold swing (S.S.) of IGZO TFTs at temperatures 
down to 10K. It was observed that although S.S. and Vth improve under these low-temperature 
conditions, the on-current significantly decreases. This can result in freeze-out, leading to a reduction 
in the carrier concentration of IGZO at low temperatures. 
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