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For secure bias stability of amorphous indium-gallium-zinc-oxide (a-IGZO) thin film transistors (TFTs), many
researches have been conducted with various ideas. In silicon based TFTs, the hydrogen cyanide (HCN) treatment
was known to be effective in the bias stability by eliminating metal contaminants on the silicon surface or
passivating Si dangling bonds. In this study, we examined the effect of the HCN treatment on bias stability of
bottom gate a-IGZO TFTs under positive gate bias stress (PBS) expecting the passivation of electron trapping
sites in the IGZO active layer. The HCN treatment was performed using a 0.1 M HCN solution with pH of 10 at
room temperature. Before applying bias stress, difference of the major electrical properties such as saturation
mobility (p_sat), threshold voltage (Vth) and subthreshold swing (S/S) between HCN treated and non-HCN
treated devices was not noticeable. However, under the PBS, the HCN treated device demonstrated superior bias
stability compared to the non-HCN treated device. The better bias stability of HCN treated a-IGZO TFTs is
associated with the passivation of the defect states and the surface of the back-channel layer of the device by
cyanide ions.
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Fig.1. Evolution of the transfer characteristics for (a) non-HCN treatment a-IGZO TFTs (device A) and
(b) HCN treatment a-IGZO TFT (device B) as a function of applied PBS time (W/L=50/80pm). The gate
bias stress was applied +20 V PBS conditions. The HCN treated a-IGZO TFT shows good bias stability
compared to the non-HCN treated device under PBS conditions.
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