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  ZnO-based thin film transistors (TFTs) are of great interest for application in next generation flat 
panel displays. Most research has been based on amorphous indium-gallium-zinc-oxide (IGZO) TFTs, 
rather than single binary oxides, such as ZnO, due to the reproducibility, uniformity, and surface 
smoothness of the IGZO active channel layer. However, recently, intrinsic ZnO-TFTs have been in-
vestigated, and TFT- arrayss have been demonstrated as prototypes of flat-panel displays and elec-
tronic circuits. However, ZnO thin films have some significant problems for application as an active 
channel layer of TFTs; it was easy to change the electrical properties of the i-ZnO thin films under 
external conditions. The variable electrical properties lead to unstable TFTs device characteristics un-
der bias stress and/or temperature. 
  In order to obtain higher performance and more stable ZnO-based TFTs, HZO thin film was used 
as an active channel layer. It was expected that HZO-TFTs would have more stable electrical char-
acteristics under gate bias stress conditions because the binding energy of Hf-O is greater than that 
of Zn-O. For deposition of HZO thin films, Hf would be substituted with Zn, and then Hf could be 
suppressed to generate oxygen vacancies.
  In this study, the fabrication of the oxide-based TFTs with HZO active channel layer was reported 
with excellent stability. Application of HZO thin films as an active channel layer improved the TFT 
device performance and bias stability, as compared to i-ZnO TFTs. The excellent negative bias tem-
perature stress (NBTS) stability of the device was analyzed using the HZO and i-ZnO TFTs transfer 
curves acquired at a high temperature (473 K). 
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Figure 1. Rough schematic energy band diagram with density 
of state (DOS) for the i-ZnO and HZO-TFT. 
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