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Supplementary Figures. 

 

Figure S1. Fabrication process of an a-IGZO/ITO TFT (a) ITO sputtering and patterning (b) photoli-
thography for lift-off (c) a-IGZO sputtering (d) Lift-off. 
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Figure S2. SEM images of a-IGZO TFTs after a 355 nm UV pulsed laser annealing process for laser 
powers of (a) 119 mW, (b) 155 mW, (c) 202 mW, (d) 227 mW, (e) 250 mW, and (f) 280 mW. 

 
Figure S3. Gate-Source leakage currents of a-IGZO TFTs after a 355 nm UV pulsed laser annealing 
process for laser powers of (a) 119 mW, (b) 227 mW, (c) 250 mW, and (d) 280 mW. 

● X-ray photoelectron spectroscopy (XPS) analysis of laser-annealed a-IGZO thin films with various 
laser powers. 
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The X-ray Photoelectron Spectroscopy (XPS) data for these films revealed the following trends: as 
the laser power increased from 0 to 120 mW, there was a noticeable increase in lattice oxygen, sug-
gesting enhanced crystallization in the a-IGZO thin films. However, at an excessive laser power of 
280 mW, the lattice oxygen content decreased. Concurrently, the presence of non-lattice oxygen – 
which arises from surface oxidation – escalated as the laser power increased from 0 to 280 mW. This 
indicates that the a-IGZO thin films undergo oxidation during the laser annealing process, and this 
oxidation appears to correlate with the laser power. According to the XPS results, there seems to be 
a complementary relationship between oxygen vacancies and lattice oxygen. As Table 1 demon-
strates, mobility did not show a dependence on the laser power, suggesting that excess carriers 
might be too conductive to manifest distinct transfer characteristics. It is therefore conceivable that 
the crystallinity of the a-IGZO thin films is intricately linked to the performance of the laser-an-
nealed a-IGZO TFTs. 

 

Figure S4. X-ray photoelectron spectroscopy (XPS) results of a-IGZO thin films after a 355 nm UV 
pulsed laser annealing process with laser powers of (a) 0 (pristine), (b) 60 mW, (c) 120 mW, and (d) 
280 mW. 


